Title: METHOD AND DEVI CE OF PRODUCI NG MULTI PLE DOSER FOR Pg@gﬁBEBOyEDICINE
Abstract: Assenbly of individual parts of a multiple doser powder ed
medi cine, .filling of the powdered nedicine, and inspection after the
assenbly are perforned on an automated proguction line so as to inprove
productivity and prevent defective product Tron1occurr|ng A met hod of
producing a mul tipl e doser for powdered nmedicine is char- acterized in that

the production is made in each of aut§@@@§§bf¥6§e55|ng steps conpri sing

the follow ng steps: a step of inserting a (12) into a filter
flttlng portion, (1la) of a container (10), a step of inserting an inner

cylinder (15) into wfig,Gonh Hafichor SRyt iRs Muirdg P oueredorTedi ci ne

in the container t i ng of

the container and the inner cylindgOWLERALL MEGTCING i ng an inner 1id (19)
in the céntainer and the inner cylinder, a step of fitting a nozzle (20)
I n the contai ner and connecting the nozzle to the inner cylinder, and a

step of inspecting an assenbl ed body fornmed in the steps above.
Technical Field

The present invention relates to an apparatus and a
method of producing powered medicine multi-dose

10 administering devices and, particularly, to a method and

. apparatus for producing powdered medicine multi-dose
administering devices which are capable of administering
the powdered medicine any number of times.

A powdered medicine multi-dose (many times)

15 administering device contains a medicine, in an amount
for a plurality of times of administration, in a
container and measures and administers the medicine in an
amount for a single administration each time. 1In
producing and assembling the administering devices of

20 this kind, the steps are automatically carried out for
assembling the parts and for £illing the devices with the
powdered medicine of a predetermined amount enough for a
plurality of times of administratidn, and the devices,
after being assembled, are all inspected. Thus, there

25 are provided a method and an apparatus for automatically
producing the powdered medicine multi-dose administering
devices guaranteeing a high degree of quality.

Background Art
The powdered medicine multi-dose administering

30 devices have heretofore been produced by assembling
individual parts and filling the devices with the
powdered medicine separately from each other. Therefore,
the assembling operation and the opération for filling
the medicine have not been automatically carried out and,

35 = hence, cumbersome operations must be carried out through
‘many steps. _

A prior art has been taught in Japanese Examined
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the defective products to

e assembled due to mistakes at
a rate of several percent. Besides, performance
inspection by human hand is so slow that it is impossible
to inspect all of the products thus, inviting a problem
in that defective products may occur in the products.

Disclosure of the Invention

There can be provided a method and an apparatus for
-automatically assembling the parts of a powdered medicine
multi-dose administering device, for automatically
filling the powdered medicine, and for automatically
conducting the inspection after assembly.

Accordingly, a first aspect of the present invention
provides a method of producing a powdered medicine multi-
dose administering device which includes a container
capable of storing a multi-dose amount of powdered
medicine and having, in the bottom portion thereof, a
hole for containing a single-dose amount of the medicine
and a first filter-fitting portion, a first filter fitted
into the first filter-fitting portion, a second hole and
a second filter-fitting portion provided in the bottom
portion of the container, a second filter coarser than
the first filter being fitted to the second filter-
“fitting portion, an inner cylinder capable of being
rotated between a filling position and an administering
position while maintaining contact with the inner bottom

surface of the container,




i ndividual parts and filling the devices with the powderedg IfHnpe
separately fromeach other. Therefore, the assenbling operation and the
operation for filling the nedicine have not been automatically carried out
and, 35 hence, cunbersone operations nust be carried out through many
steps. A prior art has been taught in "Ja%ﬁ‘aﬁese Exam ned 6 June 2006 - 2
Pat ent Publication (Kokoku) No. 5-48710 which is related to a dispenser
for inhal i ngranimeonatiecssubhdtanosy a cardgtdwdadfe p?codlmjmg:aﬁﬂ@ di spenser,
and a produ dug te

aut omat i cal IC%/L&@]%J&II% ol r%; ga[}qs%lcgni{gieghlg{r{}o é&}]fl r?ze %é’t wé‘ctg,?r']r a flat
di sh and a Flosiig %mlnqw@ rFe¥fu AIPRESY I@H@)pfaéﬁ@rrmqm@lﬂ%f powder ed
medi ci ne W|Hé1r€§)3@9ﬂ:éiﬂrﬂd"1§{eerﬂd}ﬂnd%\éﬁ%é}f tdye @)@\@en&&lg%ta%el s not
only | ow producti vel Ejetlstj{so ermits the defectlve product’s to_be
assenbl ed dU&FHRY rﬁ YAt S&veraln YPer'CeMOrrBes dos the
performance i nspection by human hand is so slowthat it is irrp055| ble to
i nspect all of the products thus, inviting a problem in that defective
products may occur in the products. Disclosure of the Invention There can
be provided a nethod and an apparatus for automatically assenbling the
parts of a powdered nedicine multi-dose adm nistering device, for
automatically filling the powdered nedicine, and for automatically
conducting the inspection after assenbly. Accordingly, a first aspect of
the present invention provides a nethod of producing a powdered nedicine
mul ti- dose adm nistering device which includes a container capable of
storing a nulti-dose anount of powdered nedicine and having, in the bottom
portion thereof, a hole for containing a single-dose anobunt of the
medicine and a first filter-fitting portion, a first filter fitted




into the first filter-fitting portion, a second hole and 6
filter-fitting portion provided in the bottom portion of the container, a
second filter coarser than the first filter being fitted to the second
filter- fitting portion, an inner cylinder capable of being rotated
between a filling position and an adniﬁi%tering posi tion while naintaining
contact with the inner bottom surface of the container, 6 June 2006 - 2a
an i nner cIo&uﬁﬂrhauimgfaiﬁedmmeﬂudyiﬁhMErnomata&lyo suppentitnghan upper

part of Lne A eyl Lodel NG Tt ol o) 19, A, 088 R0 ahel e pRs end of

t he cont ai ner e|n fitt I nner peri ening &t the
upper part GFPRIHAL Gt dihferupraid Patho2d &heowsingd ingrt hade haunag2eos - 3

upper end Ofmdd R idiNQfi e has3ARS tdraAnsSMl the riotahizon, rotatably
fitted to the outer per| of the _opening at the upper part of the

pher
cont ai ner afPHavidy & Qnﬂﬂgéﬁﬁﬁddﬂ§éﬁéﬁﬁ§ pas $&Ge COMRELBRE, 18t the filling
position, thegpdvider et ree melaﬁcllmlet—mnct@rimln@emdle thuppbhednt o the

medi ci ne- co i | oI throu penin n the i_nner | i nder,, and the
second filtgﬁﬁﬂﬂ' @% ISR &P s Bfed® ﬁPPﬁ Fﬁétﬁedlglne
passage in ﬁW@|a@menmbykﬂﬁd@mean@mmamlphee@dmumhst96|mgdlpmsetlon the air

|5 Dl own 1 e dohgsaad) Shae-s6qRL ALY A adhoLdl NEOUIRC! anf b sk oEbbber, oo

that the nmedicine in i ci né-contai nin
exterior th Jﬁﬁb ﬁ%ﬁi@#ﬁelﬁa§§8§@ dntoné enﬁ@ﬁlcéyﬁrﬁaéﬁaaﬁénghe

medi ci ne di sehay g@lm@&ﬁ%eoffltree fROZZKE, spaifafethednefiipradughng a
powder ed ne%|C|ne mul ti-d €., ad ntnb éerlng dev ce c rls ng the steps of:
i nserting t @‘sgfﬁﬂﬁlpﬁng Pﬁnﬁﬁg 8¢6nad Sf PF@ arﬂ? bSrtlon

inserting teetmstr fthiroeh nheheeHicdhef phisebge of the 1nner
cylinder and the medicine discharge passage of the
nozzle, said method of producing a powdered medicine
multi-dose administering device comprising the steps of:
inserting the second filter in the second filter-
fitting portion;

inserting the first filter in the first filter-
fitting portion;

inserting the inner cylinder in the container body;

filling the container with the powdered medicine;

inserting the inner closure to the container and
fitting it to the inner cylinder; and

fitting the nozzle to the container to couple it to
the inner cylinder.

In the bottom of the container, there can be
provided a second hole and a second filter-fitting
portion in addition to the medicine-containing hole
(first hole) and the filter (first filter)-fitting
porticn, a second filter coarser than the first filter is
fitted to the second filter-fitting portion, and the
second filter and the second hole are communicated with
the medicine passage in the inner cylinder at the time of
filling the powdered medicine. Here, the method may

include a step of inserting the second filter in the




fitting portion; inserting the inner cylinder in the contai

filling the container wwth the powdered nedicine; inserting e |nner
closure to the container and fitting it to the inner cylinder; and fitting
the nozzle to the container to couple it  to the inner cylinder. In the
bottom of the container, there can be"ﬁ@oﬁided a second hole and a second
filter-fitting portion in addition to the nedicine-containing hole (first
- hol ) and t heedard eﬁll(tfeiﬂ-siltftjﬂrtge@orftiﬁcﬁi mriguortiol dnsextsegondief il ter

coar ser tha fdrste fishtend s ngd fil.ter-fitting
portion, %g% %%%%%d ﬁ?ﬁ? an éﬁiﬁgjgggéﬁgt%ﬁﬁ§ % rjt38%’rrumcated wth

t he nedi CI ne passayetien Sttﬁﬂ@ iafndms@tiimgerthat fiilrett iamed sfeconid |ing the

powder ed medticiig:s HG:rlf‘e dde Weflo%d@)be inGude «a %ztl%l?l Qf o B3RRkLing the
second filter in the 6 June 2006 - 3a second filter-f |tt|ngégort|on prior

to inserting3He O iFRREF MG d-n RS f (& ﬁﬁqSFePnﬂlﬁﬁFﬁ&dp it6%5 1 n the
step of insesdr ng tissdrtest iandhseewid aifidd, e@wnivhe dgoftraiin@hecan be
installed with its bottom portion faced upmard. Then, the first and second
filters can be inserted in the container, dowward, fromthe 6 June 2006 -
4 upper side. In the step of inserting the first and second filters, the
insertion can be conducted while applying insertion guides to the first
and second filter-fitting portions, respectively. This enables the filters
to be snoothly inserted even when there is alnost no clearance between
the filters and the filter-fitting portions. At the tinme of inserting the
first filter inthe first filter-fitting portion, the up-and-down

di rection ‘




of the filter is confirnmed while, at the tine of insertinqshﬂg ~86&0nd
filter in the second filter-fitting portion, the up-and-d irection of
the filter is not confirmed. The first filter has a protruded or recessed
shape on the side of the powdered nedicine-containing hole to adjust the
vol une of the medicine-containing holé“‘%ﬁéreby to finely adjust the

si ngl e- dose vppeuntsideTherefore, the first filter is inserted after the

up-and- down diregti gQgﬁeg%o Sgg@&bﬁﬁgg k? % s B&iggcggg first filter

in the first fl|ter-B?Ittl rtion er can
fal se-insertfddtegrg, athﬁréﬂs§ﬁ§90§n§ansbetﬁ@ﬁdust@§swhhé@rﬁEE1thg next

step. After ihRerseeanguibkkeiol ¢hkngerkedahn geeoﬁgcem@teELkaeﬁiﬁgttlng
portion, the depth of "insertion_of the second filt can be nmeasured and

after the fFP%FlppﬁteFesP§cﬁﬂg§%Yln?@ﬂ?eﬁnﬁﬁl?ﬁetPFr§91F?FFeFOfP?t|ng

portion, theaodeptllh ahspress- ensear tvhen ahekbeléla&hoétlhercmaarbﬁce
measur ed. AE [ the §|r§ nd secgnghfllt s h vgﬁbeen serted in the

first and secon&ePl iR aBortlons %EPnBPr $°t@r ned upsi de

down. In the sub@équénttlmeep§ 1nheréﬁogethehélup9réuﬂbﬁrcan beecarri ed out
with the s'f%s@f faﬁleeep@%@@ggf Pw%lsant @h@eﬁptgﬁadngﬂﬁggfeyﬂﬁoﬁtEp of

inserting the firsi and secon 'ters 'may be execufe e cont ai ner
i s being coffelBg ByltarfipsCorsavEEr "hahd, t Ak sheptaPeePLft he container is

t urned UpSId@sd@wmngstaéegub@ddmﬁuheekh@ncenéasaeanusflbeéﬂgfgeﬂy@ged by a
second conve ansferri,ng the container onto t irst 6 June 2006 -

5 conveyer! %FﬁéOBOS%EFOHpOanﬁ O¥BnELFREFIPR ¢ etPStgf}Bﬁﬁllsd??Ectlon can
be det er mi nednifyrmedl i Zhagfarptofiliseonhapravpdetdratied centeabspedti on on

the Fner baRLRm U LAGCs: AL bR RENEBABEea! fobi ANALELEL DR R cont ai ner

hole to adjust the volume of the medicine-containing hole
thereby to finely adjust the single-dose amount.
Therefore, the first filter is inserted after the up-and-
down direction thereof is confirmed.

In inserting the first filter in the first filter-
fitting portion, the first filter can be false-inserted
in a first step and is, then, press-inserted in a next
step.

After the second filter is inserted in the second
filter-fitting portion, the depth of insertion of the
second filter can be measured and after the first filter
is press—-inserted in the first filter-fitting portion,
.the depth of press-insertion of the first filter can be
measured.

After the first and second filters have been
inserted in the first and second filter-fitting portions,
the container is turned upside down. In the subsequent
steps, therefore, the operation can be carried cut with
the side of the opening of the container faced upward.

The step of inserting the first and second filters
may be executed while the container is being conveyed by
a first conveyer, and the step after the container is
turned upside down is executed while the container is
being. conveyed by a second conveyer.

In transferring the container onto the first




onto the second conveyer, the position of the container inﬁ@gzro%ati onal
direction may be determned by wutilizing the first and secon
filter-fitting portions that are protruding outward fromthe bottom
portion of the container body. After the container is transferred onto the
second conveyer, the interior of the contai ner can be cl eaned by

injecting conpressed air into the container and sucking the air prior to
inserting thnveesr cythadersitndrheof ddnrt aiorarainay iinsehs ngthheonaner
cylinder in j; ; i R | H_%.iti f .t j.nner | i.nder. in the
rotational &dﬁqfeecfgt?llr%ﬁ é&haqt{n %ee C%%t er mnneé:g@ﬁ;; ULut'[ll Ei'lézllql g aa@r%gr?-réﬁl%ﬁgﬂll ar

portion (on@WIVideRd cihct cteteedmiiosd vy dve thepemnegomalt toshape falsech i s

not an orthopeniagobeht sNARS, $HCRrass?er HAPE RS CorthBRf)r iydapd at a
portion coupled tg the nozzle at the upper end of the inner cyllnder.

After the i mErC &M MRTOTS TS iTie Residdmmidertha rerdeits tof
insertion ofirt hehd nreratCidrdideri reeai die mBasy ebt dritker pyaf ter the inner
cylinder is __nserted..n the contajner, t .cont ainer_.can _be cl eaned again
by suppl yi nguﬂallrlfle%lhn &5 vér:lﬁse 19} isr‘?éjoflt#;%ilﬁ‘t%gﬁ_dfrr{%t&flgt RETESRESi ner body
by the innerthey ismdeerdirudiergs oy wafrdf ifirlomn g hteh dotdmimaipoertt inint bt he

powder ed nediyQd ne,ndNhe Lo ner can be filled with the powdered nedicine
through a ring-1i I?e opeérzll?nﬂygtmeen the opening at the upper end of the

contai ner and t hé&ftffer-beaamiddnesy igt tranisggrasfummélo tde SecPRdg. In the
step of fil |ddiﬁreiy4&,CQ!He?llimﬁrer\Motrh otfh%hep@%%%@__@heffe@!aﬁl Re, cﬁl@%n@_@nb@r' ner 1s
vi brat ed. Then, %tiﬁlmdl ci ne storage c;hanbeli_1 defined in the container is
densel y fil I'¥d SHCASG FEBRREEEED AEditEithe then CoRE adrgy 609 FEEXEPHG t he

i nner . cl osurtdd mitrherfcdune 2006rtifg chet dnner, ciheéndemeinchkasure is

secured and fjtted to the

In inserting the inner cylinder in the container,
the position of the inner cylinder in the rotational
direction can be determined by utilizing a non-circular
portion (one of the concrete examples may be a pentagonal
shape which is not an orthopentagonal shape, such as a
"home-base" shape) formed at a portion coupled to the
nozzle at the upper end of the inner cylinder.

After the inner cylinder is inserted in the
container, the depth of insertion of the inner cylinder
can be measured. Further, after the inner cylinder is
inserted in the container, the container can be cleaned
again by supplying air therein while holding the interior
of the container body by the inner cylinder.

In the step of filling the container with the
powdered medicine, the container can be filled with the
powdered medicine through a ring-like opening between the
opening at the upper end of the container and the inner
cylinder by utilizing a funnel for filling.

In the step of filling the container with the
powdered medicine, the container is vibrated. Then, a
medicine storage chamber defined in the container is
densely filled with the powdered medicine.

In the step of inserting the inner closure in the




i nner periphery of the opening at the upper part of the CO@#@e%%and at
the sanme tine, the rotary shaft portion at the upper part © he "I nner
cylinder is fitted to the center hole of the inner closure in a non-fixed
manner. Then, the inner closure is sectufed to the container to close the
openi ng at t he upper end of the container while rotatably supporting the
i nner cylindamtdimahe tStepirofer mslerstdrmg itshesdaurerd cnols e tienl tthe the
cont ai ner, [ e t c kner in a
First step and s rao B e BRIy, RS e 28 O B O
In press-insEidgahenhnat dhesweas tifiee tdontraitaay, shRdti peationosur e

can be pressgti Rges hgsh ém gdie FORRI nemahidia heldi ng tfh%t'é@p%ro ep@ of the
ruded upward beyond the inner  closure. In

i nner cyllnder th
hol di ng t he P& dp‘{ ﬁé“q ARERIHARIRE ithé DPEsitieR BRIPRE - nner
cyl i nder camM,corfreatmrbmhﬂMresm dddredAficert Heheontagheel @sure i s

fitted into t and .t |nner cyli , thedpth of |n ertion
of the i nner(‘I hﬁ osﬁcﬁle% 20 n nbl a(jl: [J%r%ed ATt ﬁeendgt ?;’)t IS} ?tllnﬁé: 'Ewh r?ozzl e
in the contrtsdrablivhes uperzitd ngayHse mntetred:ylnnaietmn fi xed manner to the

outer periphery ofy tdie QRRY RE 3k N8R | '1‘%8%@190 ”nh 1%@%:%0%%?@ body

and, at the sane tinme, a non- circular e nozzl e can be coupled to
the upper &RIGHDSe iHiferl apy rdesUne garamsedalseriassmted dst aficon.

Then, the nQ‘ZDZ’Jt%JJI‘ﬁEISU.@p@r tfed 530 st @nicotiat, e t hiegl, abire@ st-a nkle teantial ner .
Byturnlngthe nozzl e, t her helnner cyllnder too, rotates in the
cont ai ner at™ tthé&® mnﬁrrrem PnDERE $EF-of inserting the nozzle in the
contai ner, a piArcardss-Hinsertdadg mhehd nmmencicleoshar Hal ehef the nozzI e

that correspands, it t e oneLEGuLaLROL ian B Lie uonse eRdy 9 Lhe | ner

cylinder prior to Insert tod position
of the nozzlcentgifieg éﬁhrlé@t hedding the upper end of the 1nner

cylinder that is protruded upward beyond the inner
closure.

In holding the upper end of the inner cylinder, the
position of the inner cylinder can be corrected at the
same time. After the inner closure is fitted into the
container and the inner cylinder, the depth of insertion
of the inner closure can be measured.

In the step of inserting the nozzle in the
container, the nozzle may be fitted in a non-fixed manner
to the outer periphery of the opening at the upper part
of the container body and, at the same time, a non-
circular hole of the nozzle can be coupled to the upper
end of the inner cylinder in a manner to transmit
rotation. Then, the nozzle is supported so as to rotate
relative to the container. By turning the nozzle,
further, the inner cylinder, too, rotates in the
container at the same time.

In the step of inserting the nozzle in the container,
a pin can be inserted in the noncircular hole of the nozzle
that corresponds to the noncircular portion at the upper end
of the inner cylinder prior to inserting the nozzle, thereby
to determine the position of the nozzle in the direction

. of rotation. After the nozzle is




of rotation. After the nozzle is 6 June 2006 - 7 inserted éﬂnk%ﬁo
container, the depth of insertion of the nozzle can be neasuréed. %‘second
aspect of the present invention provides a nethod of assenbling a powdered
medi ci ne adm ni stering device which pér%fls an inner cylinder to nove
between a nedicine filling position and a bl ow out position upon turning
a nozzle, conprising the steps of: incorporating first and second filters
on t he out erinssimedfina thet tomtpdmnteiron thfe d@epdht afnénswirthohhefbohtom

portion being,.pasi tioned egpper side, the second filter being
coarser than the first fi?@gkgtﬁﬁﬁin t he contai ner upside down so that the

open end of thefcoRcangeaspgsds odp priegeaitt iipgenféopnpsevdgesnder in

the contai ngfetficRMost ke sehia 1oy areRweRG of mkhe ¢aRt akRehistiekhihgy the
container with a pr?gg erm ned anount of powdered nedicine fromthe side
of open end SV i4e " RERS-L S5 80y PRG Fad H-PEEEN§ Ot REVENREFYERBsEre to

t he open emedifcitize fddntiaign@esds ivwel lands at @1bkecunnebseylibndepoao that
the inner cylj r. partl rotrudes t.oward outside _of the container; and
rot at abl y f%ilﬁﬁégt%enﬁg%%gé 6 Phe *op nt%ﬁds%ﬁpﬁhgf‘container whi | e
coupling it to tHedogperatiogule rist andnesegendt fiflktemsnion the potation. A

third aspect;ole e PEEIER HBYLALHOBPEOLLALS Rex TR BALAL BEOYURI NG 2
powder ed nedicine nulti-dose  adm nistering device which 1ncludes a
cont ai ner c&CAEN briggoPradtdOReLt cndéEe HRBEEt Sdfepohber §8CRBEI ci ne and

havi ng, in tfig ket beAnpokbberRetrhenaaf tha Weketf @riteentai ning a singl e-dose
anount of the nedicine a@g a fkrst filtet-fi%;ing orhiﬁnt a first filter
fitted into the PP FPPeFOPretntg pBPLASn o s8R0kl o FECaRBe]

end of the container faces upward;

inserting the inner cylinder in the container from
the side of open end of the container;

filling the container with a predetermined amount of
powdered medicine from the side of open end of the
container;

securing and fitting the inner closure to the open
~end of the container as well as to the inner cylinder so
that the inner cylinder partly protrudes toward outside
of the container; and

rotatably fitting the nozzle to the open end of the

. container while coupling it to the inner closure in a
manner to transmit the rotation.

A third aspect of the present invention provides a
method of producing a powdered medicine multi-dose
‘administering device which includes a container capable
of storing a multi-dose amount of powdered medicine and
having, in the bottom portion thereof, a hole for
containing a single-dose amount of the medicine and a
first filter-fitting portion, a first filter fitted into
the first filter-fitting portion, a second hole and a
second filter-fitting portion provided in the bottom
"portion of the container, a second filter coarser than
the first filter being fitted to the second filter-
fitting portion, an inner cylinder capable of being
rotated between a filling position and an administering




second filter-fitting portion provided in the bottom portiep of, b(?
container, a second filter coarser than the first filter belng P ted to
the second filter- fitting portion, an inner cylinder capable of being
rotated between a filling position and dR adni ni steri ng 6 June 2006 - 7a
position while maintaining contact wwth the inner bottom surface of the
container, an inner closure having a center hole for rotatably supporting
an upper pargoift idre whirdre macyl tiidemoarebriterc tc wdsin g hen ioper lb@tdlbmt he
upper —end Qf,the-£ ot amerc pRiNgdd ! ted lmetxhglldyﬁfe REI1R of the

opening at the u part of the nt al ner nozzle c upI ed to the
upper end of° etrﬁeép]{)ﬁ’r?é'e c‘c{fl ya§utp(POtrft&|‘P§matn e SToPELoRE F5€at abl y
fitted to t Wemamtcefrllpefrerprae'rw fofr tdlesdpeniang captertilmgy wppahepappeaf t he

contai ner a Jdmdigi I ; filling
posi ti on, t%&1%\ﬁjg%eeg rredl%dr%'erg q!j qﬁﬁﬁ?&%ﬁ?ﬁg?qes%&ppl ?)g(ﬁ%)hbqﬁe

medi ci ne- coftai T @PRINE &Ar WP S Efitirg Citn HiFe GORYERPEYI i A8Er 2 and t he
second filterozma tdveipdecbrcd Hdlee @p@m@m@mfcatﬁmd iwintelr ctyhenniedl ebne

passage 11 e doneluriiindele Aifbaidlor N oraduilStatiag ResLOn. AT o

bl own into the nedicine- contalnln rougsethe I rst ter sothat
the medici fSST OFd &Iprﬁnﬁﬁlghéltet (Tipé’@ﬁaﬁ)&é”& Pé
exterior througainkes medi Mawar@aasa@eu@flntehelllsnheh:gecplajs@d@e and the

medi ci ne di §ghatgs, p%%sege ofi 1hhe sé&k%ﬁ%ﬁ@@%@%&h Rfea%%heg a

powder ed nedi ci ne multi- dose a terin rersin e steps of:
inserting tH& {&Cofeairet ils tsh’é’péléééin(?of itpﬁeﬁledﬂlatlplen&oﬁélatlpéﬁg
inserting theld téircight emn operied iinsthki Lhaer tiyiitinagrpoahidonhel nserting

the inner oWldader dif cLhe 5Nt HnSe Al hotbl LNgcifignieatalngt o th the
powder ed nedi ci ne
the medicine passage in the inner cylinder and, at the

administering position, air is blown into the medicine-
containing hole through the first filter, so that the
medicine in the medicine-containing hole is discharged to
the exterior through the medicine passage of the inner
cylinder and the medicine discharge passage of the
nozzle,

said method of producing a powdered medicine multi-
dose administering device comprising the steps of:

inserting the second filter in the second filter-
fitting portion;

inserting the first filter in the first filter-
fitting portion;

inserting the inner cylinder in the container body:

filling the container with the powdered medicine;

inserting the inner closure to the container and
fitting it to the inner cylinder;

fitting the nozzle to the container to couple it to
the inner cylinder; and

inspecting the thus obtained assembly.

There can further be provided a method of producing
a powdered medicine multi-dose administering device,
comprising the steps of: | '




inserting the inner closure to the container and fitting it 56%34@56'””er
cylinder; fitting the nozzle to the container to couple it ? i nner
cylinder; and inspecting the thus obtained assenbly. There can further be
provi ded a method of producing a powder®d medicine multi-dose

adm ni stering device, conprising the steps of: 6 June 2006 - 7b inserting
the filters in the filter-fitting portions; inserting an inner cylinder in
a cont ai ner body; 1ne‘.é3htirmg thee fTidnteatnein wWid e povitierteichgredi ci ne;
fitting theég fofdosure to the container and to the inner cylinder;
fitting a nozzle to the container wile coupling it to the inner cylinder;
and inspecting tHhegeufsingbtal riethas sembindey nira stembgieres tdeelvassenbly i s
obtained, the i n@ilﬁlﬂc}”\ﬁq@%taﬁler(:Wl'ﬂm%hé %oﬁ&tel%d ey dmdi stering

position, and the_step i nspecting the assenb nprises the steps of:
measuring the i mﬁ%fafrl%aiaﬂeoflrtw £ tq Jrhﬁ @wamn@ By a

predet er m nethenigireer etyltindert o the container body to bring the inner
cylinder to the |II|n 05|t|on ratl t.he as r.ni ng .t he
nosole i n the opdodi T SHATRY Hy & heoy st iy O U R V6 1o ¢ he
cont ai ner bddy tthe bimmeyr Qyﬁandﬁnm'anﬂl nder to the adnlnlsterlng posi ti on;
sucking air fromit &gﬁ i i conpressed air

t hrough the flltefﬂg) at S|n% %g%ﬂ%ﬁ%ﬂﬁ?&ﬁqjgg owder ed nedi ci ne
in the medici ne- céhtaishaRy Whﬁﬂee iafseady firorpbitad neslzz Itée dager




measuring the load of the assenbly after the injection gﬂlgmb gting the
anmount of injection fromthe weight difference of before and after the
injection. After the initial |oad of the assenbly is neasured, the
assenbly is transferred onto the i ndek table, and the i ndi vi dual steps in
the step of inspection are executed while the index table is being turned.
A rot ar F¥dyilldederis saised ithet emdbdwd etnimas pepd tdon, t andi ket B&epozzl e

re|atlv%ﬂﬂiﬁ§yéé&mkﬁ&m%'é%&&ﬂﬂ%ﬂQO%@rﬂ§é§kﬁ%@s&%Berf'5 arranged at the
chuck portlon of the r? ary cylln er that cones in contact with the

nozzle. Thi & f#&ﬁpbﬁﬁiﬁﬁq RESEMEEF contact, and the
rubber is nOttL&brla@ed:heAndelillfehb@rs[ae@)tre@fetteﬂﬁuwe@ls@ﬂtgllen‘i‘%mhmﬂepl’OVi des an

Govi co W RS enas e BoRA L L ARG G hea G AGCE it Frose an

devi ce 9 nciuded a Hose ampunt
of pomdéﬁédlﬁﬂd@©3m§hwmd having, in the bottomportion thereof, a hole for

cont ai ni ng a-si Eq dose ampunt,9f,.the medicine and a first filter-fitting
portion, a second hole and a second filter- fitting portlon provided in the

bot t om por t i GRIFRNEhéhec oRrailhein Ahse OBROSHitEt Siresansar biyhan the fir st

filter pheidegdrinited b@gﬂ@er%Q@Q&QeftthhefbbthgnBQrbeQ t8 birigly filter
fitted i nto.the f|r§F f ttl Qrtlo i,nner cylinder capabl e of

ilt
bei ng r &t5t 85 ﬁngeFl%PlﬁbeGa 1?56€lng8305ﬁ5éppron and an
adm ni st eri ngupdsing @i rwiirloe maenbadnbmgtheonbaaﬂewwhhléhﬁng@neﬁnbotton1

surf ace ALIe ONLALNEhy A LARCL:ShaguLe BRKLNG Bpeptenchale for

rotatably supportin nner for closing
an opeﬁmﬁ@nétOﬁhéh@pp@Wd@ﬁédomedhélaénﬂalhéﬁ medmgihhtcedtﬁonlnge i nner

peri phepyef ghqnga%@bagf§bmtEﬁeuae%&learhnaf the container, and a nozzle
coupl ed to the upper end of the. inner cylinder so as to transnlt t he

rotation, rof'ESHIEYIIf thfedCrs Phethat 8FSpBPLEhELTCEf tiRelBPERFAG At t he

upper and calculating the amount of injection from the weight
difference of before and after the injection.

After the initial load of the assembly is measured,
the assembly is transferred onto the index table, and the
individual steps in the step of inspection are executed
while the index table is being turned.

A rotary cylinder is used in the above two steps of
turning the nozzle relative to the container body, and an
urethane rubber is arranged at the chuck portion of the
rotary cylinder that comes in contact with the nozzle.
'This prevents the chuck from coming into local contact,
and the rubber is not abraded.

A fourth aspect of the present invention provides an
apparatus for producing a powdered medicine multi-dose
administering device which includes a container capable of
storing a multi-dose amount of powdered medicine and
having, in the bottom portion thereof, a hole for

-containing a single~dose amount of the medicine and a first
filter-fitting portion, a second hole and a second filter-
fitting portion provided in the bottom portion of the
container, a second filter coarser than the first filter
being fitted to the second filter-fitting portion, a first
filter fitted into the first filter-fitting portion, an
inner cylinder capable of being rotated between a filling




part of the container and having a nedicine bl owout passage,,Mpgsei n, at
the filling position, the powdered nedicine in the container 1s supplied
to the medicine- containing hole through an opening in the inner cylinder,
and the second filter and the second hole are conmunicated wth the
medi ci ne passage in the inner cyllnd@P and, at the adm nistering position,
the air is blown into the nedicine- containing hole through the filter, so
t hat t hée*dfeidikihenich an kelmygdisdiaringomcaidiiog wWblid e madingelariged t o t he

ext eri orcodtyaugh dthe nedirgidie m&m%@fa&e oifnr&%re eWnithdelerandnt he

medi cin schar assage of the noz ratus_ for

aut onat :elcq’i Ty Cf)lrc%’ UI(FZ)I ?fg Vg‘np%\ﬁder élc*ferﬁaéi genzf%r?ulrf}taggg Y zfd’l}ﬁpr‘?rg‘f"é‘lgi ng

devi ce, TbHIHST ML ta Pr Gdgctingred ind mddetr fod ifesectliosgnighenfirst filters
in the fdgetirg |dterctd WigpaG RO NS he r&%&tau@l@rt ﬁ%l%%cqa%tefdl ltber inthe

second f Iter fittin aQrtio Lnsertin ner cylind [

cont ai neer vmjtlhnetrhéjeﬁg\%‘&fé(d %eé:lhﬁ r?é’enl?’igt ﬁ%néjﬁ“ﬁhélpﬁ’r‘? ePa¢ o§’ ré'ri’f?o t he
cont ai nétoTdRdNeF t e d @nevozzdyd iontgrledare ftihet upgetrhendoz#l eheo t he

cont ai nemnai |8 16! iR alst o ttﬂ&%s';ﬁ%eﬁ:h@/ klorder oho %Q%%%l%ﬂ assenbl y;
and an ED%R?C ion I|ne |t for, f the as senb i’s produced
and for Teasut img e © ﬁnpe5ﬂ hﬁ dctito eoppgnépﬁgﬁé &8§eugﬁﬁﬁnt of the
pomdere@%ﬁ?ﬂQﬁlﬂ@e'FW@K@lm&y badpheviidgd 2amedppanat b olveouaut omati cal |y

produci R s sReWdemhedJTedi @ltn%h@ulftﬂn%%ep%%mt@bﬁt e'f:h@g odB%ired, CONprising:
a productl n.line_f inserting the filters 40 th E Pter ritting
portlons cfﬁ?éf%ﬁﬁb%ﬁﬁeCPHﬁéﬁn IﬁﬁdéPpP 1§d34Ret 60@ed1§6nethe cont ai ner

body, |QQHt@@nﬂm@ dedeaitherught Ant bepenpogdénethrednoemecyllittienyg t he i nner

closure gn@ tine s%@:'&h@' 'f.eﬂit@@da‘h% ttlfa% 's'%'&%hdc)%l@dﬁrke @Bfﬁmﬁ?‘x g@gdt he
nozzl e totyh cont i.ner ile coupl |n%elt to the_inner er to produce

an assefi gﬁdme 1c1ne passage in 1nner cylinder and at

administering position, the air is blown into the medicine-
containing hole through the filter, so that the medicine in
the medicine-containing hole is discharged to the exterior
through the medicine passage of the inner cylinder and the
medicine discharge passage of the nozzle, said an apparatus
for automatically producing a powdered medicine multi-dose
administering device, comprising:

a production line unit for inserting the first filters
in the first filter-fitting portions, inserting the second
filter in the second filter-fitting portion; inserting the
inner cylinder in the container with the powdered medicine,
fitting the inner closure to the container and to the inner
cylinder, and fitting the nozzle to the container while
coupling it to the inner cylinder to produce an assembly;
and

an inspection line unit for inspecting the assembly
that is produced and for measuring the amount of injection
of a single-dose amount of the powdered medicine.

There may be provided an apparatus for automatically
producing a powdered medicine multi-dose administering
device, comprising:

a production line for inserting the filters in the

filter-fitting portions, inserting the inner cylinder in




6 June 2006 - 9 an inspection line for inspecting the assegngagt i's
produced and for neasuring the anmount of injection of a single-dose anpunt

of the powdered nedicine. Brief Description of the Drawings 5 Fig. 1 is a

viewillustrating a step of insertin filters; Fig. 2 is a view
illustrating a step of inserting am % nfer cylinder; Fig. 3 is a view
illustrating a step of filling a 10 powdered nedicine; Fig. 4 is a view

i |l ustrathegcentsd epeof boayer tfiild iany thwetoxt asnee; wkitl. the s a vi ew of

inserti l.e: ;Fi 6 j . Vi of e inner cylinder; 15 Fig. 7
is a vi g\%‘?‘? .ué%rrg?cldr%g%%’ agggﬁ%ﬁéa%f‘e a%%l\}\uéeﬁ%sdl%é\;ﬁ%iyn#éé mul ti-dose

admi ni steEMmieRyizrdthat the looepl evédndeiry. ad sfidttvirew e ustrating the
powder ey gl €118 +HRI ddir0see A Nl SIIIAG MLviC & d Rae 1i5irkqp!l eted; 20
Fig. 9is a vjewof a production |ine for producing the assenbly of the
powder ed:mcjc‘%rné?ommrtq@&'@s@n ERRGEYer i2Rg device; Fig. 10 is a view
illustrating a mechanismfor filling the powlered nedicine; and 25 Fig. 11
is aviewillustrating a device for inspecting the assenbly of the

powder ed nedicine nulti- dose adm nistering device. Best Mde for Carrying
Qut the Invention An enbodi nent of the invention will now be described 30
in detail with reference to the acconpanying drawings. First, briefly
described below with reference to Figs. 1 to 9 are the steps of producing
a powdered nmedicine nulti-dose (many tinmes) adm nistering device of the
present invention. Fig. 7 is a viewillustrating an




35 assenbly of the powdered nedicine nmulti-dose admnisterjnd ??) iLce that
Y

is conpleted, Fig. 8 is a view illustrating the adm nistering device that
is conpleted, 6 June 2006 - 10 and to which a punp and a cap are attached,
and Fig. 9is aviewillustrating an apparatus for production. Fig. 1
illustrates a step of inserti ng two filters -in the container body. The
contai ner body 10 is nmade of a suitable resin in nearl y a cyI | ndri cal
shape with its one end, opern an gfwn a cl osed bott ortlo 13 th

other end. The cont%’?n%? B o oprovﬁ:i’ésrpeeé:trté‘& CI e A55FIRY

predet er m ned asmpmbdened gind afor nEamating wWie tamoes t @ff ddegitsonabifon. | n

the first step, p %irg{;léodé#l rﬁ}ﬁé@ &h ﬁ%%%q rgagyecall%qn two filters 12

and 13 are |nser om o |s step the cont ai ner 10
is ‘tur ned upsi de mé@&mlnmﬁ idft é?r@ dxawiagsasi | y and reliably

insertedg i.e., theﬁquntfufgera 1 dvp NIRRT Wiy o ke Ot;fforlfheetthag faCI ng
upwar d. 15 Tvvo hol es 10a and 10b are forned inthe botftomwall of

container 10. HhE«¥¥ %ol es 10a and 10b are forned at positions of an equal

di stance fromthe ceigerz liden ofied Ha le@traivien anstep badiabedtingt aan,

and are maint aj ni rﬁ%i)rbcijeterm ned angle relative to the center 20 line.
"This angl e cort&% %‘g T rotational angle a (Fig. 6) along which the

i nner cylinder 15 tEiqs dDetsveervidvhe Iflidstirag ipgsiat seepand theladgi ai stering

-positio that b cribed later. Ring-like filter-fitting portions

1lla and Vb ark¥ Vb‘#e Cgé‘ge%h TA1% container on the 25 outer sides of the

hol es 10a and | ob stighat itsher fiilewerid lus2 randng3acanepeofi inedrthegesn. One

hol e 10a has & siZ€ chcSH\.{ ponding to a single-dose amunt of t he powder ed
g

medi ci ne, and ‘Specifies medi ci ne-containing hole. Here, the capacity
of the medici ne- cotisd nind shd &ikva o0 iageranti aehgzadpast ed dependi ng

upon the shape of tyg;, fdlielh dan view of the inner cylinder;

15 Fig. 7 is a view illustrating an assembly of a
powdered medicine multi-dose administering device that is
completed;

Fig. 8 is a view illustrating the powdered medicine
multi-dose administering device that is completed;

20 Fig. 9 is a view of a production line for producing
the assembly of the powdered medicine multi-dose
administering device;

Fig. 10 is a view illustrating a mechanism for
filling the powdered medicine; and

25 | Fig. 11 is a view illustrating a device for
inspecting the assembly of the powdered medicine multi-
dose administering device.

Best Mode for Carrying Out the Invention

7 An embodiment of the invention will now be described

30 . in detail with reference to the accompanying drawings.
First, briefly described below with reference to Figs. 1
to 9 are the steps of producing a powdered medicine.
multi-dose (many times) administering device of the
present invention. Fig. 7 is a view illustrating an

.35 assembly of the powdered medicine multi-dose
administering device that is completed, Fig. 8 is a view

illustrating the administering device that is completed,




A protrusion 14 is forned on the inside of the bottom of t@ﬁffeﬁa alner 10
along the center line. In the step of inserting the filters t he
position of 35 the container 10 in the rotational direction is detern1ned
by utilizing the protrusion 14. The filter 12 corresponding to the nedicine
6 June 2006 - 11 containing hole 10a is a®ense filter, and has a
protruded or recessed portion for flnely adjustlng the capacity of the

hol e 10 In F e dense filte as illustrated, possesses a
p?o?rus?on nDeE%ﬁh%ﬁbwglﬁgoﬁ PH@pcggg ahSﬁBv@¥e pheachede 209 (B9 19 s

have a recessa VheweﬁdﬂastthelhglaarappafaBESlﬂ@ﬁrpﬁwﬁudti6ﬁi fltthn?h t
portion 1la while d ni Rg - -do ertio rectlo suc a
the protrusion or tﬁﬁb recéggngggggghg m?%% ? s QJ ®4a. The
10 filter 13 fiift &Het gonrhainenebotipl e The Wmtdmmtsr thwadyai 10 ih.!)llﬁdé e 4
coarse fidter. alagivabuaerakihnenNRLer 100, NEpH niilc i AlLSL ALy Theref ore.

the limtation of up-and- directi I npose
that is inserf88 ?HdtﬁEeF|@Pﬂnbaﬁbﬁg|@ncl¢$ﬁdjkpﬂtpmInpnﬁxgn(ﬁt|ﬁh§ert|ng

the filters, tbeheeagsa. frhé e&oxl@aiﬁef nﬁ@fé&%afdsr o r?dv}aetxfé% inlddildi%e
portion Il b. The ter 12 is inserted frtting portion

11a. The up- an&nd8mﬁr8$?g%¥wbﬂe aT%%PEé%ERqulﬁQRHa:Eiqr§1éﬁébﬁédt§ym§3|ng

a sensor such e$ adwisist28tjange. 1Wheine thierdp-suih ¢ewerditeatilanagf the
filter.is not .used, ﬁr this, filter is

Sggzeupggitﬁ;n%§8 ?ﬂ%§%§%QQ@Edi$h ?ﬁ)%ﬂﬁi%ﬁ%ﬁ? Sile ido 3( PG iR tele
concave/ convexifli thetherom T:h@rﬁlcbn.er sIriLZ:ralmj S]t:éﬂ'f);g?aﬁb?&rhgﬁgr?&g Qtfsoat o
Fitting porti one 198, S daront & Hifd e et CafBh seoend ofe o
i nsertion. Fur¥fbiablnel rrgtedt 1|Qnyﬂﬁham¢QMtaumerfﬂDtes pdackdckadhby
using a cylindgfs bottom portion facing upward.

15 Two holes 10a and 10b are formed in the bottom wall
of the container 10. These holes 10a and 10b are formed
at positions of an equal distance from the center line of
the container in the radial direction, and are
maintaining a predetermined angle relative to the center

20 line. This angle corresponds to a rotational angle a
(Fig. 6) along which the inner cylinder 15 turhs between
the filling position and the administering position that
will be described later. Ring-like filter-fitting
portions lla and 11b are provided on the container on the

25 outer sides of the holes 10a and 10b so that the filters
12 and 13 can be fitted thereto. One hole 10a has a size
corresponding to a single-dose amount of the powdered
medicine, and specifies the medicine~containing hole.
Here, the capacity of the medicine-containing hole 10a

30 can be finely adjusted depending upon the shape of the
filter 12.

A protrusion 14 is formed on the inside of the
‘bottom of the container 10 along the center line. 1In the
step of inserting the filters 12 and 13, the position of
- 35 the container 10 in the rotational direction is
determined by utilizing the protrusion 14.
The filter 12 corresponding to the medicine-




sensor and a photo sensor. 30 In the production apparatus |é5ﬁ§kg@ged I n
Fig. 9, the step of inserting the filters of Fig. 1 is condu 8

conveyer A. The conveyer A noves the workpiece linearly and
intermttently, so that the processings aif executed at stations Al to AS8.
35 A stage Al is idle and, at a stage A2, the container 10 is transferred
onto.the conveyer A by utilizing the XY-axis cylinder. The position of the

contai ner 10 thakeining A0S roal s i &ern%sffquft%si | Sniehggt gd by a
cylinder sensor anqg§§q1 hot o sensor. Next, a st 'S | and the

coarse filterPE%y é%ﬁt%ﬁf%ﬁsﬁﬁ:ﬁ9£$§9N4f°Atf&n§ﬂXgédABStﬂﬁG tHense

filter 12 is prapdsignad ythel’lflﬁﬂtee(il)%ﬂd 13 Fagst age therBenkBerdenap filter
12 is tlghtly ess i.nserted d the depth of insertion i s detected by a
cyl i nder sens %ﬁﬁﬁF' s@PsﬁﬁFsgssPaE€°R¥usﬂﬁé depPEReBEiMEserti on

of the densetﬁxhtaﬂmﬂzase,cmWMeW@&d kyieaddnget @i 1gavge?2 aa9 hhhé gresence
of the coarse t 1 SO d ecte 10 At  a e r kpi ece
of container Jé%r%%wfﬁ?%%g%bgﬁV & sgégﬁarcgﬁ§gy8? Bﬂsﬁft?ﬂelPlﬁg
transfer, ttmaﬁmﬁﬂqmgan9nhmmmtddaewhlle)deflnmngeﬂhepapdandeuuwnL|ke the

first conveyer; Aordi TARLICATKELE Rar ! Ofle QPUERLISLVBEKPRECE LI Doy

15 and intermttently, so that process execu stations Bl
to B12. At a.é%%&ﬁ?stacﬁﬁet%@rﬁldécéﬁtéhﬁem?a$8rlnanh©éeré@aontﬁhehe second

conveyeroB - and]tdlr a35ageeB2todkhel éthgkeﬁ%féi 26 éhf]?htfé‘e%'é’ r Sucked

to clean the interi,or of the cantainer ustrates a step

(stage B3) ofh°&§éﬁFlﬁgcoﬁﬁéelﬁﬁéFeEyl|ﬁH@rV?¥Pmﬁe°%oﬁge hpke i Wternesd | nder

15 for introduc be hﬁ@upﬁweredhﬁﬁdfﬁréﬁ the i MRDER1dn Gﬁ)%iéﬁa-ed of
sane as or

gle;slgﬂt I Sf s?ra:)l%tet %tmﬁlé%%hgg?é?gnﬂ# b@??ﬁﬁ&m&ﬁa&g‘%rfhﬁ?%fl% hehdlort®i ner 10,
and a inserted in the fitting portion 1lb.

15 In the step of inserting the filters, the coarse
filter 13 is inserted, first, in the fitting portion 11b.
Then, the dense filter 12 is inserted in the fitting
portion 1la. The up-and-down direction of the dense
filter 12 is checked by using a sensor such as a micro-

20 gauge. When the up-and-down direction of the dense

' filter 12 is reversed, this filter is not used, or this
filter is used upon turning the same in the up-and-down
direction (inverting the concave/convex direction). '

The filters 12 and 13 to be inserted are of a column

25 shape. However, as there is almost no clearance relative
to the fitting portions 1lla and 1lb, a guide (not shown)
is used at the time of insertion. Further, the depth of
insertion of the filter is checked by using a cylinder

_ sensor and a photo sensor.

30 In the production apparatus illustrated in Fig. 9,
the step‘of inserting the filters of Fig. 1 is conducted
on a conveyer A. The conveyer A moves the workpiece
linearly and intermittently, so that the processings are
executed at stations Al to AS.

35 A stage Al is idle and, at a stage A2, the container
10 is transferred onto the conveyer A by utilizing the
XY¥-axis cylinder. The position of the container 10 that




cylindrical portion 15b having a nedi cine introduction paaé 6
extending therein in the up-and-down direction. The cylindrical  portion
15b has, at its upper portion, a sectional portion 15c of a noncircular
~shape 30 (e.g., a hone base-like pentagonal_ shape of which the two

nei ghbori ng angl es becone 90 degrees) fGrlﬁransnitting the rotation, and a
rotary shaft portion 15d. At the center of the bottonlportion 15a, there

is forned a ho&g t%? E@@%réﬁ ?ga§%¥e5£é§ i téhgyff % rcgglgﬁénw 14 of 35

t he cont ai ner as a c rou opening 17 is
formed on one BhEECaRENSEH-t hBexbi herstage, A% hedidlee arml rduncidagrsepassage

18 is opened 6f£ME§r29961s iBsepted hgr DO OMSULL aCEy ThE g Lhd S

penetrating through the bottom portion 15a,~1n the up-and-down direction,
and it assunesdey %hgbét?ﬁa%zléSmPERN&ﬁFQRﬂk&Yi%ﬁﬁ%ﬁﬁﬁﬁlqnﬁdﬁ%} % AR

enabl e tle rredAe;nemoaéas@lﬂmb@feliOias t@lélﬁtﬁﬁ%ﬂ'é/ss-f"ﬂééd:é@! Hhd e

powder ed nedi ci.ne aLned ontain On t he ot her hand,_ the
medi ci ne i nt r STRIE |8 b%%%ﬁ%%OQSl%dg etqaty vﬁ% %HﬁykﬁﬂﬂﬁﬁjQQ?ﬁﬂﬁé andy fer
surface of thephottosepsotionadsa, sﬁmia et endse Jdéptuwa)“ﬂ ianrtioan ofncl i ned

- manner fron1th£ 0 gg gflf%g%eﬁgs%g dﬂg}%ﬁ ter 'S, . of ggﬁgfxglggrlca

portion 15b an
opened at the tﬁp)@eprwr@é Qflethﬂ)nmanad &ri lpem |]ci?n J.sl&d.solileﬂaecltleslertl ng

the innerp cylindes g@a#@ Ade ‘fﬂg. s Ir’{llf o le[e\V2 Jc%ntatl%(%oalst | %gpg egl]gfiihgner

cylinder 15 in the at'ioh on 1s determne utiTizing
nonci rcul ar [xﬁﬁﬁQnﬁ]§RFQﬁdtQRpWRXﬁﬁ'Eend t hereof. The depth of insertion

of the imner cyl i nder df iisidie 2% AaRINCk H0%eAR deberEeid: gy  he

cyl i nder sensof, and the‘fhoto sensor. After the inner cylin
i nserted, the 10) is turned upside down. Like the first conveyer A,

the second conveyer B, too, moves the workpiece linearly

15 and intermittently, so that the processings are executed
at stations Bl to Bl2. At a stage Bl, the work
(container) is transferred onto the second conveyer B
and, at a stage B2, air is injected and simultaneously
sucked to clean the interior of the container 10.

20 - Fig. 2 illustrates a step (stage B3) of inserting
the inner cylinder in the body. The inner cylinder 15
for introducing the powdered medicine is integrally
constituted, of resin, of a bottom portion 15a having a
diameter nearly same as or slightly smaller than the

25 inner bottom wall surface of the container 10, and a
cylindrical portion 15b having a medicine introduction
passage 18 extending therein in the up-and-down
direction. The cylindrical portion 15b has, at its upper
portion, a sectional portion 15c¢ of a noncircular shape

- 30 {(e.g., a home base-like pentagonal shape of which the two
neighboring angles become 90 degrees) for trénsmitting
the rotation, and a rotary shaft portion 15d. At the
center of the bottom portion 15a, there is formed a hole
16 that rotatably fits to the central protrusion 14 of

'35 the container 10. With the hole 16 as a center, a
through opening 17 is formed on one side and, on the
other side, a medicine introduction passage 18 is opened




interior of the container body 10 is cleaned with the air %ﬂ%jﬁbége B4

whi | e _.being held by the inner cylinder 15. 25 A stage B5 is'i and the
powdered nedicine is filled at a stage B6. Fig. 3 illustrates a step
(stage B6) for filling the container body wth the powlered nedicine of a

predeterm ned amount for a plurality of tilmes of 30 adninistration. The
powdered nmedi cine nmust be filled through a ring-Ilike opening 52 between

t he contai ner d n i nder 15 and, hence, a filling funnel 50
I's used as sho&g Fge PB@%O% Eﬁﬁf§¥éfllng funnel 50 has a ring-like

medi ci ne outlet 51 ?Bﬁr@EBBhHan7tbstm%netﬁgtgﬁgIt&xpwgkﬁnhq;Hﬁtmmnthe
wor kpi ece (Conbé’rﬁﬁbanQk{) 1iR. tha' upoaﬁsf-déﬁnfaﬂeé{fmpowﬁi %&h%@ ;
une

densely as 055|8 further, the container 10 is Vibra
2006 - 14 filfif aPﬁnﬁBPtSBSh‘&%d%n%%dbwa%@r%t%h%m d-Tpriciient® tee

positiond deveasbda efhetihnedidhes- @cﬁht@ﬂ@inéﬁuﬁl@ 1 4 b;reaféatyllyto prevent

d t,th h wder ed, medi th
nner eyt nder 5t 18000 Eflet b o RIS [ Hadio AE SRR bIB e (he

‘adhesi on of powwetabdnerh&d out@m Whélatmértmmndunﬁhﬂlmadlcﬁmdy 10 at the tine
of filling and; | i f 50 r| after
ihf 8&&@9169‘?“9]9%496& Pg hdg"]to clloos%qi ﬁi‘ Olluj&nleldké rrégl cine

the filling furt IS use
outlet 51° 10 tlcréW@éyS%f@@?I@%tthmé:qnmmfpmnlmdwaar ead extengs 10, the

sol 1d 110 1 eRiSsel Sard Silh R AN ddndd NG rdt'UiTs BBebiintel ! eat ed

upward and a broken line represents a f stat e wher filling
funnel 50 is BPWeled %Ewﬁptﬁﬁ%1Qﬁﬂ§Qﬁ(ﬁ¥%ﬁuﬂ' tihe @Uﬁé@drncéénpaﬁtlﬂnth 15

the container b &hd, ﬂuﬂﬂéﬁt (RN Ul 1M S’E%bn.gﬁﬁ’ggf;??%m ded

closure in the container e inner closure 1
by using a resﬁ“h‘? Ja%aOE?fbﬁcg&é% t;a[‘enélmef &G Qf &P%P@ﬁﬁ%cﬁéﬁﬂfl BATERPD! he
contai ner 10 argka
15 On inserting the inner cylinder 15 in the container
body 10, the position of the inner cylinder 15 in the
rotational direction is determined by utilizing the
noncircular portion 15c¢ at the upper end thereof. The
‘depth of insertion of the inner cylinder 15 in the
20 container body 10 is checked by the cylinder sensor and
' the photo sensor.
After the inner cylinder 15 is inserted, the
interior of the container body 10 is cleaned with the air
at a stage B4 while being held by the inner cylinder 15.
25 A stage B5 is idle, and the powdered medicine is filled
at a stage B6.
Fig. 3 illustrates a step (stage B6) for filling the
container body with the powdered medicine of a
predetermined amount for a plurality of times of
30 . administration. The powdered medicine must be filled
through a ring-like opening 52 between the container 10
and the inner cylinder 15 and, hence, a filling funnel 50
is used as shown in Fig. 10. The filling funnel 50 has a
ring-like medicine outlet 51 corresponding to the ring-
35 like opening 52 of the workpiece (container body) 10. In-
order to f£ill the powdered medicine as densely as
possible, further, the container 10 is vibrated. The




20 cylindrical portion that fits to the upper inner wall §yh#%§50@f t he
container 10. At a central position of the closure portion, ere’is
formed a hole 19a to which wll be rotatably fitted a portion of the
rotary shaft '15d of the inner cylinder 15. Further, a protrusion 19b 25 is
provi ded at a position spaced away fromtHe center hole 19a in the radia
~direction to protrude outward beyond the closure portion so as to be

fitted to a ar p ht =20 FLg. B).for,limting the angle qf
rotation of thgq%%igﬁe%QBE%%@?amBF% %edagéﬁ?i?ﬁ%P?EH%ﬁF%?KPﬁ?ﬁéhﬁwéhe
closure 19 is PRSattesalndevbatiagesf thankhyer icylihmier dduciiertappar at us
of Fig. 9, a stageaB{onl S+hd : . i V] S1.0 |y
inserting the i nngr_ 8?635?&?8‘???@%%@%@%’ I%l ﬁ%o %Igr)es‘}tesds angiee: t he

i nner closure 2ONPSiBROTstBRaPPydered neditinguttite Zinnen ny Mvided s

cylinder 5 The iBnat ehesuifieldei £11p0Rg! I onedhdded NS it aneli recti on
by chucking th ' ' that is air 6 June

e . protrusion 19b of the inner closure )
2006 - 15. ads%fiBgaim‘rootr%% Er AR HRi eveitalvalds & dheasentadverent of

the inner cylihdéy 16 shethé heimanef £1DBIHE ankd i JIRSE k@ e dehigr
cylinder 15 is.{Rs | n | X manner I 1 e _hol di t he upper end of
the 5 nonci rchgg g(%;??%é} ﬁ@zn%# f(ﬂerjr ntera%’? e fff}-&%?ﬂe tE R Tof @
insertion is chbekeerbis ussed) tdiechyde nder risepddkean@dikd ngheoue 1sensar .
The hol dgr porij | ner i r 15, i,.e.,. the pentaggqnal rtion
at the q_(t?pper %%%P?gp‘%@g??%pered&g% rdt}gﬁecur%d“br}(?cﬁjrearrﬁﬁer :Ltrﬁ y}lgi'nggr' 15
is corrected f"elflei%%hgfbsllmfbrr%mfﬁﬂgrmﬁe@&ﬂgatmmt the Mdildgngnserted. At
a second stagefdshanesBAs Hed ASAIdd Ml 'a’ﬁ'ae%obg'o%gf ihg the inner

y uti

closure 19 is press-inserted in the contalner / utilizi'ng a short-axis
cylinder. As iTFRSSEHRES % il lsiidi state miwae fiei fdédins FunhadebPedswhil e
being held to jpswesesd ddwn pasid igywlt ideVhaleren idNdomes in contact with

15 the container 10.

Fig. 4 illustrates a step for inserting the inner
closure in the container body. The inner closure 19 is
integrally molded by using a resin, and includes a nearly
circular closure portion for the container 10 and a

20 cylindrical portion that fits to the upper inner wall
surface of the container 10. At a central position of
the closure portion, there is formed a hole 19a to which
will be rotatably fitted a portion of the rotary shaft
15d of the inner cylinder 15. Further, a protrusion 19b

25 is provided at a position spaced away from the center
hole 1%a in the radial direction to protrude outward
beyond the closure portion so as to be fitted to a arch-
shaped slit 20b (Fig. 5) for limiting the angle of
rotation of the nozzle 20 that will be described.léter.

30 The inner closure 19 is inserted in two stages.
Namely, in the production apparatus of Fig. 9, a stage B7
is idle, and a stage B8 is for provisionally inserting
the inner closure 19 (first stage). In the first stage,
the inner closure 19 is provisionally inserted by

35 utilizing the XY-axis cylinder. The inner closure 19 is
positioned in the rotational direction by chucking the

protrusion 19b of the inner closure 19 that is air-




shaki ness of the inner cylinder 15. The depth of insertiongis . .chggked by
the cylinder sensor and the photo sensor. The position of t%e I nner
cylinder 15 is also 20 corrected at the sane tinme by utilizing the hol der
portion of the inner cylinder 15. Fig. 5is.aviewillustrating a step for
inserting the nozzle. In the productioﬁ'éﬁ%é?atus of Fig. 9, a stage Bl10
Is idle and a stage B11 is for inserting the 25 nozzle. The nozzle 20 is

i ntegral |y congdsiowtag . of LA +a [ L p iop.form ng a passage
20a for the pomé%red nedﬁg E%gﬁ ta@geLP§%¥?§§?§%o§%§%%gﬁ%$c%%drotatably
fits to the upPeVepERitpRér &hesdrngeecyilinder torwhemethaOinmed dhssure

ar ch-shaped sl imm 2@binBaktbilsthe 3Ankbe i p 19b; i

cl osure 19. Further,lthe nogzhe 20 ﬁas gp%gﬁégfcg a%gh%ﬁée%g%dtﬂg?{fits to
the noncircul &r*56r PRBReTsWhite; Reldbper thequpper Hend mp@rtheyl i nder 15.

This transni t snbheiretatiropoetibhe1pezak eth@0ikket Nyl M@ r C¥d | nd@fe 15. 35

The nozzle 20 ha %ﬁsg%teg 8% utiIinng t%e ﬁ%;aX|s cylinder, The nozzle 20
i s positioned FhPrRe’Fot AEFERAPT 4P r EREFERE LRY i YRENY i e L£LHbiRIeT Ul ar pin
(not shown) insenganealdOhe pBotdhsensoci r cPha@rhdider 3Rsrofort her Rewzl e 20

that is air- a e epth of ins ion of the nozzle 20 .in.the
cont ai ner 10 igﬁgﬁgcggélg§e?h£géy$i%Héf&%%éﬁﬂtéﬂﬁpéiupoéﬁﬁﬁQ)%ﬁ;%mﬁ. 5
Thus, an assenBPRErpeBdués ©f @ heapewveidrsruedims nendibe -idoser

adm ni StRY | NG 89YiflerS150MP! GLHASE NN 1k dddhtibn W1t Asher e
to an inspection machipe at, the next step:#ro the 'second conveyer in
the stage B12 YBFNFY. 19 bejry iusertedund that a defective product is 10
produced as a resulitod s&cHPeCtdiyd HaUdR HL %goq%séygygﬁ,t%ggiaégguct i s
di scharged prior to bejng transferred to the inspection machine. Fig. 11
is aviewill u%{?%‘ﬁ‘”ngﬁ;' St YIS hpRIULey 19 is press-inserted in the

_container 10 by utilizing a short-axis cylinder. As in
15 the first stage, the inner cylinder 15 is inserted while
being held to prevent the positional deviation and
shakiness of the inner cylinder 15. The depth of
insertion is checked by the cylinder sensor and the photo
_ sensor. The position of the inner cylinder 15 is also
20 corrected at the same time by utilizing the holder
portion of the inner cylinder 15.
Fig. 5 is a view illustrating a step for inserting
the nozzle. 1In the production apparatus of Fig. 9, a
stage B10 is idle and a stage Bll is for inserting the
25 nozzle. The nozzle 20 is integrally constituted of a
resin and includes a portion forming a passage 20a for
the powdered medicine and a cylindrical portion which
rotatably fits to the upper peripheral surface of the
| container 10, and has a arch-shaped slit 20b that fits to
30  the protrusion 19b of the inner closure 19. Further, the
nozzle 20 has a noncircular hole 20c that fits to.the
noncircular portion 15¢ at the upper end of the inner
cylinder 15. This transmits the rotation of the nozzle
20 to the inner cylinder 15.
35 The nozzle 20 is inserted by utilizing the XY-axis
cylinder. The nozzle 20 is positioned in the rotational
direction by inserting a noncircular pin (not shown) "in




the assenbly filled with the nmedicine. 15 The assenblies argy fiJsk, placed
in pairs on an electronic balance 30 by utilizing the XY-axis cyI I'nder .

The el ectronic balance 30 is provided with a wi ndbreak. After the

measur enent, the assenbled products are placed in pairs on a rotary index
table 32 (first stage) 20 by utilizingtHé& Xy-axis cylinder. On the index
table 32, pairs of assenbl ed products are successively sent to the first

h [ ti d. In the
(Frot stage. t AiaubabBroylen BELE, 208 0R (Ene | ISRELS | 20 FAY GRS hval
direction by .28sarbedzi n‘ghehéeptbt oﬂsimxenﬁicbﬂneofitmerndzﬂe e piar ttlow.
Then, at a seceaﬁt§£§9§ 1b 25 NERELRd tﬁé"éggfm%@fm&ﬁ&g%% $hdY 2

predetern1ned an y utilizing i's casSe, the
rotati onal torabét0|§e%‘a§ur ed by u3| ng a load cell. The chuck portions 30

that comgs in cont aC‘t‘hM\éEhaﬁhés@@ﬁEi@dz;S&&W&@ Of the PR A od! MRIJY gﬂjllef ubber

of a circular ?EE hat are, arranged mal ntaining a predeterm ne st ance
a

to prevent th’@u OEBNRARINIF ERr e FGRR 1 PRl eigshrass $havd Mear  of

t he rubber. InFﬁgStaIeaﬁtﬁtﬂE aﬁmﬁf)éﬁebdwo?eﬁlbﬂ{@@:ﬁ%m%d}mt&d the
nder. 15 of the assenbly are a

nozzl e 20 and e i nner t he
- adnmi ni st er| ng L‘%%s??ﬁ‘%n t%\%dbf% i [N LE FRAGH Y Fhdite |s§ar9@c B4 2june
2006 - conmfinf tait edl. wwmemhetoxrerﬂd@dlkha'lﬁl@ e:fe{ﬂ@;t:l\ﬁﬁze prmah‘hjcgzl e has
not bee f|II b o} ter ock t he second st age,
however , 10 % he ﬁltg) ﬁ&{g@% £é,2;9 %e ‘lfﬁ'ﬂeortc “é’?‘ {HE Vng
position 5 wheteps hetlopapiodnay iof dJkS@haIrmd (Qaduqxde:b Yeiing conmmuni cat ed

wi th the nmedi cipgscantalDing el & di ci ne-contai ning hole 10
is filled V\Atﬁt{]ﬁ% powder ed nedi Ci G q’he conrﬁgel ner 10 due to its own

wei ght. 10 Next, atFi¥thi}Ydstageiew Hélplrswls‘r@tmgs avishest of dpspecting
the assembly filled with the medicine.

15 The assemblies are, first, placed in pairs on an
electronic balance 30 by utilizing the XY-axis cylinder.
The electronic balance 30 is provided with a windbreak.
| After the measurement, the assembled products are
placed in pairs on a rotary index table 32 (first stage)'
20 by utilizing the XY-axis cylinder. On the index table
32, pairs of assembled products are successively sent to
the first to seventh stages (I to VII) where they are
inspection processed. In the first stage, the assembled
products are positioned in the rotational direction by
.25 utilizing the protrusion of the filter-fitting portion.
Then, at a second stage, the nozzle 20 is turned
counterclockwise by a predetermined andgle by utilizing
the rotary cylinder. 1In this case, the rotational torque
is measured by using a load cell. The chuck portions
30 that come in contact with the nozzle are made of a
tubular urethane rubber of a circular shape that are
arranged maintaining a predetermined distance to prevent
the local contact with the product and to suppress the
wear of the rubber. In a state after assembled but
35 before being inspected, the nozzle 20 and the inner
cylinder 15 of the assembly are at the administering
position, and the medicine-containing hole 12 is not




and down (by tapping) by a roller camdriven by a servo ’i%f 2‘55{3
enabl es the nedicine-containing hole 10a to be reliably fi eg h the
powdered nedi ci ne of a predeterm ned anount. To prevent the assenbl ed

~ product 15 from bouncing due to the shock at the tinme of tapping, shock
absorbers are placed on and under the vibAdting portion. Next, at a fourth
stage, the nozzle 20 is turned clockw se by utrlrzrng t he rotary cyl i nder.

Here, the 20 r tlonal rgu measured b u5| | oad cell. In this
case, too, theco% ?‘? 355? hé?e G cbht act r]'perﬁ Femdhozzli e are
made of a tubuh@dlcw:lee hiame nobbsrernffilled r cWpon Jwipey tthatneat e arranged
mai nt ai ni ng a ned: LANGE: ent el co Wt

the product and to %ﬁémr)ess %éﬁear rﬁc‘g gta ‘%} }P%e% e Pco at {6 ZJ’Q‘[ he
nozzl e 20 and %Qwearr-crrnfelre cymnemerylﬁsldﬁr ]tfhea%%?rrtﬂfgﬁ drid lding pesition

adm ni ster| ng aasid LoRe ogait Ada 7 mRdialderaan oS 108 s Tn o

state of being- connunrcated w th the nedicine passages and 20a. 30

Then, at a fi (AN feAtedherihh the ﬂ?&é&rrrenﬁﬁft%n@m helet Hdano2fide 20
and, at the smtmmciﬂ@cmrrﬁiﬁﬁmcailé 105 dignjfaatied w@%h?tlh@ se, through
the filter 12 to,s e powder me ine. This state qQ raying is
i nspected as t%f%dgeﬁo%cg J;ccrlrri?alﬁlﬂlg%@ 08 d Os (e tQs g f’ﬁé‘ punp 21
(Fig. 8) of trwezgﬁdmdered medi ci ne nul ti-dose adnrnlsterlng deV|ce A sixth

stage i gqidle and, at f h%tseav%%.l}dﬁ%% At thel MSaRda0 i g&bggtt Bl ng

assenbl ed products are ‘placed on't
the XY-axis cylichdgwn khniuappnmm)ghw ies neddsur edmafirévenhbyspr agirmg. The

el ect roni ¢ bahgics 34 difid DAhlbetedl AeiBiAL AB:RLORk S RbaLe 1800cLs

provided with_a w ndbre After the neasureéenent ed pro ucts
are placed o F&Limdey tférlirlédbylﬁﬂll thei pgwissedyngdicine of a

predetermined amount. To prevent the assembled product

15 from bouncing due to the shock at the time of tapping,
shock absorbers are placed on and under the vibrating
portion.

Next, at a fourth stage, the nozzle 20 is turned
clockwise by utilizing the rotary cylinder. Here, the

20 rotational torque is measured by using the load cell. In
this case, too, the chuck portions that come in contact
with the nozzle are made of a tubular urethane rubber of
a circular shape that are arranged maintaining a
predetermined distance to prevent the local contact with

25 the product and to suppress the wear of rubber. Due to
the rotation, the nozzle 20 and the inner cylinder 15 of
the assembly are at the administering positions, and the
medicine-containing hole 10a is in a state of being
communicated with the medicine passages 18 and 20a.

30 Then, at a fifth stage, the air is sucked from the
end of the nozzle 20 and, at the same time, the
compressed air is injected, as a pulse, through the
filter 12 to spray the powdered medicine. This state of
spraying 1is inspected as being the practically

35 . established state using the pump 21 (Fig. 8) of the
powdered medicine multi-dose administering device.

A sixth stage is idle.and, at the seventh and last




cylinder. The anmount sprayed is calculated fromthe diffengﬂ&%2%66meights
before and after the spraying. The 10 neasured results are displTayed on the
control board/display unit 40. As a result of inspection, the acceptable
products of which the one tinme of spraying anount is within a
predetermined range (e.g., 15 ng 1.5 ng)ifre discharged to a takeout port
t hrough an 15 acceptabl e product discharge chute 36 and t he assenbl ed

products that are determned to.be defective are . discharged through a
def ective pr od%EPgﬁi'sghgrﬁﬁs‘éﬂﬁilﬁg 3598%Bﬁ AERNP+AESE R ptR® 21 and the
cap 22 on the 2QeassenbtedapandacB4f byl ediviting heherexlt cinbs sbprnder Fi g.

7, a powdered o | - dos tLpes adm nistering device Is
conpl et ed as sﬁggng?%eﬂggéﬂg.9§b§?$g§?¥gf%€€%%s DS R DL | sTHOW to use
the thus conpPéeetrpoitepalianedi 34 nesnmihstalibsd @urd niSheat ion-2arateli ce.
To use the dev%@gtgsaﬁgoy\g\aépogi@edB‘N#Heac‘g:pn 45 renoved. Usually, the

device is in the state of ter an admnistration and the inner cylinder
15 is at the adm nRhSER¥iHRe prersRbameTher ti®rassantel etbdinddiact3d aomt ai ni ng

hol e 10a in thplheéd ovh St apeddkt L4861 COPtLRLNElz MY Ihopened {0 the
medi ci ne passage,18.in th I nner cylinder 15 and 1's comuni cated with the

exterior. In TRFEN4RE: e The PRI SBRRYRD 11§ it Cbiiriest dsdk i by a
predet er ni ned anfifererds soB5waDilats avetorn el i ddridrd haeasey t herhe
protrusi;gn 19 | r. closure. 19, has, been .engaged wi.th the arch-
shaped 400, 28%8%?“’%‘%@ TRt Are LLSRIAYRD A BE SO e 2006 - 19
turned count erkdardidsiplay auprtedsl er Msed memile, dfhdndpeegrioy,l ivider 15
coupl ed to theyho ransit..the rotation and is .turned
count er cl ockwi se %%‘g E?sgrg)r?gIS‘::aEnsgIoeé e;vﬁgis e &P 1 mr?ozozf?éqpfﬁyéélgshom in
' amount is within a predetermined range (e.g., 15 mg = 1.5

mg) are discharged to a takeout port through an

15 acceptable product discharge chute 36 and the assembled
products that are determined to be defective are
discharged through a defective product discharge chute
38.

Upon mounting the pump 21 and the cap 22 on the

20 assembled product filled with the medicine shown in Fig.
7, a powdered medicine multi-dose (many times)
administering device is completed as shown in Fig. 8.

Next, briefly described below is how to use the thus
completed powdered medicine multi-dose administering

25 device.

To use the device as shown in Fig. 8, the cap 22 is
removed. Usually, the device is in the state of after an
administration and the inner ecylinder 15 is at the
administering position. Therefore, the medicine-

30 containing hole 10a in the bottom surface of the
container 10 is opened to the medicine passage 18 in the
inner cylinder 15 and is communicated with the exterior.

In this state, the nozzle 20 is turned
counterclockwise by a predetermined angle. This

35 . rotational angle is limited because the protrusion 19b of
the inner closure 19 has been engaged with the arch-
shaped slit 20b of the nozzle 20. As the nozzle 20 is




5 Fig. 6. Blades 15f work to stir the powdered nedicine in B@@l cRRkai ner as
the inner cylinder 15 is turned, and the anount of nediciné does not
deviate. The opening 17 in the inner cylinder 15 is positioned on the

medi ci ne-containing hole 11la which, 10 therefore, is filled with the
powdered nedicine in the container 10, dqueltoits own wei ght, through the
opening 17. The singl e-dose anount of the powdered nedicine is adjusted

by the protrusgaen% (c%%%%reflom%l% 'Lgr éraaetegii%éegﬂgg%}ggzg%d Wi th

filling the nmedicine, the interior i's’c
the exterior tﬁﬂaﬁgthﬂh@dPIIﬂérCQBPlﬁdle01©beand2péssage5018$ fOa. At the

time of fillingrhhemiedicgeneseantahni QQ'%u%Q@d“bBBn£990189 fggﬂﬁfough

medi ci ne t hrough the opening 17, there alr escapes there
and the nedici hbei samgoenplly 20asi khed. oekxhe nbezmezzbeaQOShSWmeimrned

cl ockwi se. by t ede ne ngl e, a, The.,inner cylinder 15 too, |Is

t ur ned cﬁ%cimﬁgegby%fhebigﬁ% ga? %grklﬁotﬁElEaFP9 Péwgﬁeegfm?@&%&anﬂnthe
medi ci ne- cont athengohbhén&PaakstBE dnnersegpindyrtbe bottemedy face wfe t he
inner cyl i “deraﬂxéun’coogeﬁéﬁE&h@edﬁéggx'l&édgé g"“”t of the powdered

. medi ci ne. when turned redetéernn the adm nistering
position is reachedThﬂePeeﬂhegnedlennehepassegecﬁBlmderhbs|nmer cylinder 15

is brought to go39tpeskli 8n \éﬂ@rﬁediciﬁec&!;ﬁ%%i& gné!‘ié h r(&ﬁ%c' ne-

containing hole 10a, In this state, pressed ‘ow t he
air intot%he pBb\ﬂJé?%‘arﬁediéuﬁbl%%%tw*ﬁhn@%@w%@dtmﬁm@mqw@fuhet er 12,

wher eby t he poahﬁlﬁt@ﬂnéfdlcln@uéstéitﬁl&@ﬁ%é_?%ﬁ het@e% ﬁOJhé*H geighd he

medi ci ne pass in_the inner | i nder hr ou e ned|C|ne
i njection 6 Jﬁﬂz ZdB%e SLRglen %%%% @RHPYﬁO natiaife géwder ed
medi ci ne is appiusded obp thesaasetrypaidn A ﬁé&egghnﬂﬂﬁﬂéﬁﬂﬂuter 12 as

described earlier. In filling the medicine, the interior
15 of the pump 21 is communicated with the exterior through
the filter 13, hole 10b and passages 18, 20a. At the
time of £illing the medicine-containing hole 10a with the
powdered medicine through the opening 17, therefore, the
air escapes therethrcugh, and the medicine is smocthly
2Q filled.
Next, the nozzle 20 is returned clockwise by the

pPredetermined angle a. The inner cylinder 15, too, is

turned clockwise by the same angle a. 1In the early
.stage of rotation, the medicine-containing hole 10a is
25 once swept by the bottom surface of the inner cylinder 15
to measure the single-dose amount of the powdered |
medicine. When turned by the predetermined angle, the
administering position is reached where the medicine
passage 18 of the inner cylinder 15 is brought to a
30 position where it is communicated with the medicine-
containing hole 10a.
In this state, the pump 21 is depressed to blow the
air into the powdered medicine-containing hole 10a
, through the filter 12, whereby the powdered medicine is
35 injected to the exterior through the medicine passage 18

in the inner cylinder and through the medicine injection




position, the hole 10b is closed by the | ower surface of é‘; e%%
cylinder 15. Therefore, the pressure produced 5 by the punp NS
effectively used for bl ow ng out the nedicine. Though the enbodlnent of
t he invention was descri bed above with reference to the acconpanying
drawi ngs, it should be noted that the invéftion is in no way linited 10
to the above enbodi nent only but can be reaIrzed in a variety of forns or

can be nodifie u in t he iri.t _and scope of
the invention. %aiqﬂrrdfﬁ n‘?’:ﬂd% |%ca° y toAc ﬁ]ﬁ PBWEEEeﬂrlégah‘Flnep

i nvention as déé?cr&mrédedlsical@oxﬁesetarmtbp@rre pr mtr dad admappatat isgand a
nmet hod of aut 1] Yy | t A o oP red drc

mul ti-dose adnlnlsterlng devi ce, autonati ca Fn
medi ci ne and ofthgudamen exlipdezodduct ﬁ'ﬁ@rﬁﬁ@remspeet pnﬂsaﬂrerprdﬁmced

assenbl y. 5 That biys £h20 gilioah lfsh%fibél@.iv@ﬁyph%ac%w”bi‘BﬂlﬁrgS&H@ ethe

wor kpi eces are transferred onto a known-sttaight-forward nveyer %nd a
rotary index tEﬁléClﬁﬁd the individual parts are assenbled on a conpletely

automated |ine that Tmnglhuetee emb&{iﬁéh& 6¥! tREeind8At foh O Ya&yd+ sl -
enhanced. Further m st akes are

The 25 producti f en r
prevent ed omrngggg% %?%gc g? gﬂ ¥9ﬁdac?ﬂﬁpﬁﬁﬁh?9eﬂE%W%ﬁg%ef%kt|ve
products is mi ﬁhnuiédbeGHQMBd 2ﬁ66 théllnﬁhﬁtmﬁhllsAnﬁEﬁ@OWhyﬁ11Miﬂhdﬂ ng a

povceredy e oL ge Bl LoudoB-AUTkL ' 410, fevies w1 b nelpdes 2

contai ner capable of storin and
havi ng, ‘i n theVB§ﬁ?§H1ﬁérfpeﬁStQEreeﬂ ba hoflef fed onomh&ngnduyxthﬂumgle dose

amount of the HBghetnfgaBlon Lhesoitillshalbidbob POl Ay digst Tl ter

fitted into the first filter-fitting portion secon N d second
filter-fitting portBAYBFEVRHNPPhAiENRIbbEY om portion of

According to the present invention as described

15 above, there are provided an apparatus and a method of
automatically assembling the parts of the powdered
medicine multi-dose administering device, automatically
filling the powdered medicine and of automatically
conducting the inspection after the assembly. That is,

20 through the steps of production and aseembly, the
workpieces are transferred onto a known straight-forward
conveyer and a rotary index table, and the individual
parts are assembled on a completel§-automated line that
includes an XY-axis cylinder and a rotary cylinder. The

25 - production efficiency is greatly enhanced. Further,
mistakes are prevented owing to correct inspection,Aand
the occurrence of defective products is minimized.




the container, a second filter coarser than the first filtgﬁ %%%B? fitted
to the second filter-fitting portion, an inner cylinder capdg1e of bei ng
rotated between a filling position and an adm nistering position while

mai ntai ni.ng contact with the inner bqttom surface of the container, an

i nner closure having a center hole’f r “rotatably supporting an upper part
of the inner cylinder and for closing an opening at the upper end of the
container being fitted to the inne L £phery of the opening at the upper

part of the container, and a_nozzle ,coupled to the upper end of .the inner
cylinder so gs to AtF?ﬁgﬁ%toﬁhgrnggﬁpgn? P&WQF&SpymFggFéBetQuiﬁé"outer

peripherpsef adreraperimiggatetiiecUpPechpaniclobiekhe eeatatiner and having a
medi ci ne di hargg passage, wherein, at the fl||ln% p05|t|oa“ t he powdered
medi ci nEFR R e Coft&MEr Ps™dGHprPes PEOPRE REIPEFABEEINTSFHFIEhol
t hr ough aavdl GREeMindg inN thReboRfen eyiritnder thardotheasasoadrbirl ter and the
second hol e .are commyni cated with the n%di i ne Qassa e in the, inner
cyl i ndePORN@ TS Re SARHLAT PSR AGOHBSI Lfokhet REUAFINS| 816 Bwhiffto the
nmedi ci ne-iQariraimitndnioberthicaygh thestf ifisteli i etedse@ntbathkhe nmedicine in
t he nedicing— G @taLELn%.hole is,dischar%ed tohhge exterior through a
medi ci népassdde t6F TtHEERAePOLY I PRdeR SRE°PHePREE 8PHe® GPSERTrge passage
of the rmaZzlee-rdaitdngepbedioh producicddia pawdebedomegbethennulti - dose
adninis% rin Pgevice conprising_the steps of: 6 June 2006 - 2la inserting
the sec %& F% @Fnﬁﬁ'tﬁes§888adfF#FF§r9°PFFFFn§hBBrFP8n21Fﬁ§erting t he
first fiflileer betihg fFitsedf bt ehef sbtbnd fpOtkirefittNEgr pbRgibhe i nner
cylinder in_the coqtainer bod%' filling the contabner with the powdered 6
June 2068 inner cy inder capable of being rotated between a

filling position and an administering position while

maintaining contact with the inner bottom surface of the

container, an inner closure having a center hole for

rotatably supporting an upper part of the inner cylinder

and for closing an opening at the upper end of the

container being fitted to the inner periphery of the

opening at the upper part of the container, and a nozzle

coupled to the upper end of the inner cylinder so as to

transmit the rotation, rotatably fitted to the outer

periphery of the opening at the upper part of the container

and having a medicine discharge passage, wherein, at the

filling position, the powdered medicine in the container is

supplied to the medicine-containing hole through an opening

in the inner cylinder, and the second filter and the second

hole are communicated with the medicine passage in the

inner cylinder and, at the administering position, the air

is blown into the medicine-containing hole through the

first filter, so that the medicine in the medicine-

‘containing hole is discharged to the exterior through a

medicine passage of the inner cylinder and the medicine

discharge passage of the nozzle;

said methed of producing a powdered medicine multi-

dose administering device comprising the steps of:




- 22 nedicine; inserting the inner closure to the contaiqﬁ&u%@%oéitting
it to the inner cylinder; and fitting the nozzle to the container to couple
it to the inner cylinder. 2. A nethod of producing a powdered nedici ne

mul ti - dose adm nistering device according to claim1, wherein, in the
step of inserting the first and secoAatPfilters, the container is installed
wWth its bottom portion facing upward. 3. A nethod of producing a powdered
nmedi ci ne nul tins«dase AR SERIANF AU 8 RGN RGO GhaleR-1, wherein in
the step_of inserting the first and second filters, the insertionis
conduct el Whi1% B AATg i nsertion guides to the first and second
filter-fittinchfpardi@Nshd esipeat inalter 4n Aneetihed tofr ipredugiing iagpowder ed
medicine nulti- dose adm nistering device according to claim1, wherein, at
the ti mPUft¥Hyerting the first filter in the first filter- fitting
portion, the inseadr@dpwhddiingdd @yiahddie ifd kher dontaGerid bdeeg; while at
the time of inserting the second filter in the second filter-fitting
portion, the §h¥%ﬂﬂﬂlgGVﬁlQQqﬁﬁﬁQQﬁ1WﬁtqIQQQWHQNQEHQQ not confirmed. 6 June
2006 - 23 5. A nethod of producing a powdered nedicine nmulti- dose

adm ni stering device according to claim1, wherein in inserting the first
filter inthe first filter-fitting portion, the first filter is
provisionally inserted in a first step and is, then, press-inserted in a
next step. 6. A nethod of producing a powdered nedicine nmulti- dose

adm ni stering device according to claim1l, wherein the second filter is
inserted in the second filter-fitting portion, then the depth of insertion
of the second filter is neasured and the first filter is press-inserted in
the first filter-fitting portion, then the depth of press-




insertion of the first filter is measured. 7. A nmethod of p gdggkﬁ a
powder ed nedicine nulti- dose adm nistering device accordiné vE < iml1l,
wherein after the first and second filters have been inserted in the
first and second filter-fitting portions the container is turned upside
down. 8. A nethod of producing a pdmd@réd medi cine nulti- dose

adm ni stering device according to claim7, wherein the steps of inserting
the first and second filters are executed while the container is being
conveyed"$8i&ing s st conveyer, and the steps after the container is turned
upsi de down are executed while the container is bein convey d by a second

conveyer. 9. AHetholf of “prighitfdi g % Wondet dd methdidt@ sutid  dose

adm ni stefdithfem o&, aeor g tQ 1GhRIdP,8.antherein in transferring the
container onto the first conveyer, the position of the container in the
rotational difigctimon tilse rdetxraritredHay adriddizieng t& proadglysiian tpr ovi ded at a
central posjition on the inner bottom surface of the container. 10. A

met hod of'riottRd gy e tiltter ed medi ci ne nul ti- dose admini stering device

according to ¢l ai June 2006, - .24 wherejn, in transferring the

cont ai ner ont%’ th(raR gfclaectglnoélu o(;efo FSCIhE 55 e‘iféaﬁf (S[]fedtrlﬁén@oﬁ‘tu&itﬁér in the
rotationgdse @dnﬁ%ﬂéﬁbﬂi%cﬂ@ie&ﬁ@@%@c@fdﬁfd itz g Like 1,1 L3l rand sggond
filter-fitting portions that are protruding outward from the bottom
porti on Wfe tHe ot dinsartilly tAendtihed ehdprseduidndgid tpowderceéed nedi ci ne
mul ti- dose adm nistering device according to claim38, wherein after the
cont ai néPT R e dferiretradntest tHdhsddéndpo P&t 1oPh&aCANEri or of the

cont ai nq{p“jaqrcﬁl eaned by injecting the conpressed air into the container

and sucking the air prior to inserting the inner cylinder in the

container. 13, A netiathef ¥ @deednd ROWRIRG e ehetiiRe nil il t 1 -
dose administering device according to claim 1, wherein in
the step of inserting the first and second filters, the
insertion is conducted while applying insertion guides to
the first and second filter-fitting portions, respectively.

4. A method of producing a powdered medicine multi-

dose administering device according to claim 1, wherein, at
the time of inserting the first filter in the first filter-
fitting portion, the up-and-down direction of the filter is
confirmed; while at the time of inserting the second filter

in the second filter-fitting portion, the up—and—down

direction of the filter is not confirmed.




dose adm ni stering device according to claim1, wherein, |n QEE@%IHQ t he
inner cylinder in the container, the position of the inner Sn} in the
rotational direction is determned by utilizing a non- circular portion
formed at a portion coupled to the nozzle at the upper end of the inner
cylinder. 13. A nethod of produci ng- a3 powdered medicine nulti- dose

adm ni stering device according to claiml1l, wherein after the inner
cylinder is inserted in the container, the depth of insertion of the inner
cylinder is rfeasufetethvd Afnerkdicahgproguuidrged p@ddeﬁeé medicéirne nul ti -
dose adg nlste i.n g§V|ce ccordin% to ¢claim1, wherein, after . the inner

cyl i nde G e GV FPaPREPTIHRE TR0 A -le '|§ EFEéHe&nby

suppl yi &%s@ﬂtltn@eﬁ;@ﬂ o) okl hakding, LG ILSK! St el rhBereontal ner by the

i nner cylinder. ho pro ucing a ere iciné nulti- dose
adn1n|ste&wﬁ@ndetm@efaeemrduage&olal@m@wislwhaﬂeyn1nB@rtéheiatep of filling
the container with the powdered nedicine, the container is filled wth the
powdereélrﬁédﬁ@@ﬁeaﬂﬁré@ghtéeﬂungrﬁﬁﬁelﬁﬁéﬁﬁﬁé pat deBAxthetepening at  the

upper end of ont n i.nner nder by

WEPT 250G o friTi A teonnel o2 B=oARGMo BPVHRGaTcrRGLE  BOutbrbd medi oi ne
nul ti- dese adminlistering deviece é%%%&@hﬁ% k9 ehaim 1, wherehn. chB the
step of filling the container with the powdered nedicine, the container is

Vi br at edecbnd Alﬁmehodsoﬁnpemdadlmg ahpowdeped mfediernéittlihy- dose

adm ni stering device accordln% to claim1, wherein, in the step of
i nsert i RGTEAEY nkEENCFBSUFEPE phelpgRthiiner of the FRAERACESSEPE is fixedly

fitted tg b nar Rer ERICEY -0 i he.ppeni 0o 2L Lhe ypogr spaghof the

cont ai ner an n—at e upper

part ofithe Eﬂﬂ%ércfhtﬂgﬁ@ pgrthbhedthenthﬁeca@bgh Bel greksthe inner
closure in a non-fixed manner.
" insertion of the first filter is measured.

7. A method of producing a powdered medicine multi-
dose administering device according to claim 1, wherein
after the first and second filters have been inserted in
the first and second filter-fitting portions the container
is turned upside down.

8. A method of producing a powdered medicine multi-
dose administering device according to claim 7, wherein the
steps of inserting the first and second filters are
executed while the container is being conveyed by a first
conveyer, and the steps after the container is turned
upside down are executed while the container is being
conveyed by a second conveyer.

9. A method of producing a powdered medicine multi-
dose administering device according to claim 8, wherein in
transferring the container onto the first conveyer, the
position of the container in the rotational direction is

~ determined by utilizing a protrusion provided at a central
position on the inner bottom surface of the container.

10. A method of producing a powdered medicine multi-

dose administering device according to claim 8,




18. A method of producing a powdered nedicine nulti- dose aggini ring
devi ce according to claim17, wherein, 1in the step of inse Pﬁai#ﬁe i nner
closure in the container, the inner closure is provisionally inserted in
the container in a first step and, then, is press-inserted in the
container in a next step. 19. A nmethod of produci ng a powdered nedi ci ne
mul ti- dose adm nistering device according to claim 18, wherein, in
press-inserting the inner_closure_in the container, the inner closure is
et

press:i MEEHT M1 e SRS WS €O diSTg ohe dhsese&mddof the i nner
cyl i ndercdmhadydrs, tfeotgaidad dipwarr dHeyd diked ARekhel eew:ei02@1 A met hod

of produging a powdered nedici mul ti- dose adm nistering device according
to cl ai rffli%’;gcwfg} éisn,deiﬁ%nﬁ&eéf E@’ e e &he & rhe 3h &SSO nder, the

posi ti oreidftd:hefiitviely eryidels ithaB0RCEeGtaldihg Sararid meohy utilizing

t he nonci.rcyl ar, shaft portion at the uypper end of the inner cylinder. 21.
A netho&jﬁT%ﬁﬁ5ﬁﬁbFﬁ§tdfﬁb eFiﬁlﬁ&¥Q§H%§rnulti- dose admi ni stering device

accordi ng to wl.ai | hetwher @ proafildhndg be popderrcal asdieine Wtited into the
containg%)and a_ .the i.nner %ylinder, the depth_of 6 June 2006 - 26

i nserti G AW TRTET 1% SGVe Ges AReREFed. t92 CLlaiRefhodPEE S Poduci ng a
powder ech fitedhi dihize calthiinedose admnRifstrekidngndevicee aeeenhdi ng to claim 20,

wherein, in the %%F.of insertE?g the nozzle in the container, the nozzle
is fitt&dTIT¥E Mo 2EF Satte Pt FhehECBGREREetPpRePFNEA Phe opening at

t he uppémjearttingf thie coaplraisaer abedy nandthat chheasae® tndEsudkhag- circul ar

hol e of . the .nozzl.e is cqupled,to the noncircular shaft portion at the

upper e eoFth?rFﬁﬁeiocﬁpﬁﬁﬁ F90 tRemahREr C¥LEPdRENP “P6tation. 23. A

net hod efonjriedaieei.ng a powdered nedicine nulti- dose administering device

according tol%talg‘%%thggeg%lgkoducing a powdered medicine muilti-
dose administering device according to claim 1, wherein, in
inserting the inner cylinder in the container, the position
of the inner cylinder in the rotational direction is
determined by utilizing a non-circular portion formed at a
portion coupled to the nozzle at the upper end of the inner
cylinder.

13. A method of producing a powdered medicine multi-
dose administering device according to claim 1, wherein
after the inner cylinder is inserted in the container, the
depth of insertion of the inner cylinder is measured.

14, A method of producing a powdered medicine multi-
dose administering device according to claim 1, wherein,
after the inner cylinder is inserted in the container, the
container is cleaned by supplying air therein while holding
the interior of the container by the inner cylinder.

15. A method of producing a powdered medicine multi-
dose administering device according to claim 1, wherein, in
the step of filling the container with the powdered
medicine, the container is filled with the powdered

- medicine through a ring-like opening between the opening at

the upper end of the container and the inner




in the step of inserting the nozzle in the container, a pirkjdﬁ%joﬂéertEd in
the noncircular hole of the nozzle that corresponds to the noncircul ar
portion at the upper end of the inner cylinder prior to inserting the
nozzle, thereby to determ ne the position of the nozzle in the direction
of rotation. 24. A method of produci?®g~a powdered nedicine nulti- dose
adm ni stering device according to claiml, wherein, after the nozzle is
inserted in the container, the depth of insertion of the nozzle is

measur edcYoider Ryt nd 62 s entfl i ldg 9 fowderled medicine  admi ni stering

devi ce whi ch per Mz sshdd\e ddurdely 0 pdiRie Remeariadmedigiine filling
position and a_ bl ow out, position upon turning a nozzle, conprising the
st eps of 993 EHFPAHATGHGHY 4]V iR SSECEHE G [t agi tlhe WHGEEA N siiBe of a

bot t om patd igeio@ ﬂiqrﬂiai;jqwejhmddhtta%e&owﬁm R tJoieh@iang posi tioned on
t he uppezﬁgfde, the second , filter being coarser than the first filter
t ur ni ng HGE<Cdai IS e Gow? SFEIRAE%-he open end of the contai ner

faces upward;17.nsef tdthddh@f HRJau@ihgndeh i) aRuptidliner mnem-t he  side
of open end of the container; filling the container with_a predeterm ned
anmount  SPSHAWETEF TRFdiNG HEHIEMANRETSIAE P Sgéiledd #hegRdleontai ner; 6

June 20Gfe stkp SACUMIG-taRd fiHd iinGerhe 1ot Ghoswee doathhaeepen end  of
t he contai ner as |l as to the inne | inder so that the inner cylinder

r C
partly prit rddes Sutsifdessin I"‘fét){:@ﬁlntté’i & 18RI BEELRBEYYfitti ng

the nozzl® e thenapen LndHef udier ¢ARabLFERHehid-gtGavRh Bad,t ak0 the inner
closure in a manner to transmt the rotation. 26. A nethod of producing a
powder edifediddiend it ithey F&& Addnishiedte PPAG 188y Pde thiSi 8RPRACPEEES a

contai neyf tGRPakbine rofc Atierdely iz Milkkkeudese taeburhtel pewdepedrRedi ci ne
inner closure in a non-fixed manner.

18. A method of producing a powdered medicine multi-
dose administering device according to c¢laim 17, wherein,
in the step of inserting the inner closure in the
container, the inner closure is provisionally inserted in
the container in a first step and, then, is press-inserted
in the container in a next step.

19. A method of producing a powdered medicine multi-
dose administering device according to claim 18, wherein,
in press-inserting the inner closure in the container, the
inner closure is press-inserted in the container while
holding the upper end of the inner cylinder that is
protruded upward beyond the inner closure.

20. A method of producing a powdered medicine multi-
dose administering device according to claim 18, wherein,
in holding the upper end of the inner cylinder, the
position of the inner cylinder is corrected at the same

| time by utilizing the noncircular shaft portion at the
upper end of the inner cylinder.

21. A method of producing a powdered medicine multi-
dose administering device according to claim 1, wherein,
after the inner closure is fitted into the container and to

the inner cylinder, the depth of




and having, in the bottom portion thereof, a hole for contg&ﬂkngog
si ngl e-dose anobunt of the nedicine and a first filter-fitting portion, a
first filter fitted into the first filter-fitting portion, a second hole
and a second filter-fitting portion provided in the bottom portion of the
contai ner, a second filter coarser TH&n"the first filter being fitted to
the second filter-fitting portion, an inner cylinder capable of being

rot at ed betmqgg a gillin osi tion and an admi nistering position while
mai nt ai Mithy Qo™ iltsh ey W6t LSmMERTHES of the container, an
i nner cl osur &havimngretteehtceer thaldadiory a @lcatdaiey spporitienguanivpper part

of the i d.n. ; . ¢l Qsl] openi .at ~t.he . end of the
cont ai ner Em%%@%#%%ﬁﬁf{ggn %§¥%%§§k%%?ﬁp e&% 5ﬁ%ﬁﬁ5256pgﬁ§%§lgf t he upper
part of théehomtEmat iawerdingz the resugdleednt ¢hieheocuppénesndtdbe t he i nner

cylindemsy 1as {0 £iid@ans M o Ben GhialdOhandridatablinel biked to the outer
periphery of the opening at the upper part of the container and having a

p
medi ci n@F S E I GRenihgr &tn thet YA T BN R 558 CPORALNRE powder ed
medi ci ndddy tdel cat ahtersan® tauep! iaethdne diteutedi eione- e@ntaini ng hol e

Second A AEre CHRIATEceq i RTEHE TRA CI M Joateaseonothene: mner -
cyl i nderpied;, eatd tdfe tddnmiimrstre ciydgnglesi tinom, mainmeirs tobkeansimito t he
medi ci ng-zQnti@jni ng hole through the first filter, so that the nmedicine in
t he medi ci ne-contai nin hol e is discharged to the exterior through the
nedi ci ne passage folsthed pdepPrediciasr caapgvwdesedediediinéngi sehaige passage
of the rezd ewdnfalittutihed def ipeoduchraiagrewdengdmedi ciAgrByhti - dose .
adm ni st.ering device cqonprising the 6 June 2006 - 28 steps of: inserting
The Secdnt T CEFT P NESEELORY FPFt BP2HR AP BofPRsALIBE, (o pin o
is inserted in the noncircular hole of the nozzle that
corresponds to the noncircular portion at the upper end of
the inner cylinder prior to inserting the nozzle, thereby
to determine the position of the nozzle in the direction of
rotation.
24. A method of producing a powdered medicine multi-
dose administering device according to claim 1, wherein,
after the nozzle is inserted in the container, the depth of
insertion of the nozzle is measured.
25. A method of assembling a powdered medicine
administering device which permits an inner cylinder to
move between a medicine filling position and a blow-out
position upon turning a nozzle, comprising the steps of:
incorporating first and second filters on the outer
side of a bottom portion of a container with the bottom
portion being positioned on the upper side, the second
filter being coarser than the first filter
turning the container upside-down so that the open end
of the container faces upward;
inserting the inner cylinder in the container from the
side of open end of the container;
filling the container with a predetermined amount of

powdered medicine from the side of open end of the container;




inserting the first filter in the first filter-fitting porghﬁﬂézdbgsertlng
the inner cylinder in the container body; filling the container wth the
powdered nedicine; inserting the inner closure to the container and
fitting it to the inner cylinder; f|tt|ng the nozzle to the container to
couple it to the inner cylinder; and’i Aspecting the thus obtained
assenbly. 27. A nethod of producing a powdered nedicine nulti- dose

admi ni st er i ngsetvvi ioey agcbriditigirt tdleaiimrzG, odhensaien tion tha sipathe enbler e t he

assenbl y,# spipbtaifedindhed npan oW iddeh e 1%11%‘?1 c%rtllh'&%ra%‘ RipSkering

position, and the step of ecting the assenbly conprises the follow ng
sub- st epi® oGy (Sl %ﬂﬁ%ﬁuHQ%% lﬂP%ﬂ NS Fexedd RyteRes wift itAe | oad  of
t he assmmmgalneuﬁnamﬂthe nozzle by a predetern1ned angle relative to the

cont ai ner Dod LA B LA NS GINMCRd @hGpell Lhing ekl | on:

vibratin the assenblly; turni’ng the nozzl opposi te diTection by a
pr edet er Qﬁﬁﬂ%@%%ﬂzﬂqqﬂiﬁﬂﬁ'ﬂﬁét§bﬁ@ﬁ &@Peﬁb§9°§8r€rﬂﬁga t he inner
cyl i ndemamdheadmamsstiar ithg pesiatiiem. sucking the air fromthe end of the

nozzl e while 54 nj N9, SQQﬂgﬁﬁ r I h A t hat a

si ngl e-dose éﬁ%un?gg# C%hggg ere %%i%i ghpﬁ%%% m%%&glé nghcggtalnlng

hol e |sq9ﬁ§ﬂﬁ4ﬂfq%§ﬁﬁqqﬂ9|ﬂ&£ﬂQ? wii¢hs dogtddPsasurrRGadtiS st ep of

nmeasur i npddidd add safortiey cassdndil-yoakt amcihe iof] potvidereantheddldnkat i ng t he

amount glng G, o KO 11s el o LT ehenge chetvpgncbatre and after

t he |nject|on erei.n sai and secon neasuri ng sub-steps are
carri ed SRt B IZT @Iéé@ﬁ&ﬁr@osﬁaﬁaﬁﬁétppévF@@dmﬁﬁﬂﬁlﬁewﬁﬁébﬁeékrsé June
2006 - XM lter-fitting portion, a first filter fitted into the

first filter-fitting portion, a second hcole and a second
filter-fitting portion provided in the bottom portion of
the container, a second filter coarser than the first
filter being fitted to the second filter-fitting portion,
an inner cylinder capable of being rotated between a
filling position and an administering position while
maintaining contact with the inner bottom surface of the
container, an inner closure having a center hole for

" rotatably supporting an upper part of the inner cylinder
and for closing an opening at the upper end of the
container being fitted to the inner periphery of the
opening at the upper part of the container, and a nozzle
coupled to the upper end of the inner cylinder so as to
transmit the rotation, rotatably fitted to the outer
periphery of the opening at the upper part of the container
and having a medicine discharge passage, wherein, at the
filling position, the powdered medicine in the container is
supplied to the medicine-containing hole through an opening
in the inner cylinder, and the second filter and the second
hole are communicated with the medicine passage in the
inner cylinder and, at the administering position, air is
blown into the medicine-containing hole through the first
filter, so that the medicine in the medicine-containing
hole is discharged to the exterior through the medicine
passage of the inner cylinder and the medicine discharge
passage of the nozzle,

said method of producing a powdered medicine multi-

dose administering device comprising the




28. A nmethod of producing a powdered nedicine multi- dose a%gl :ibgrlng
devi ce according to claim 27, wherein, after the initial

assenbly i s neasured, the assenbly is transferred onto the i ndex tabl e,
and the individual sub steps in the step of inspection are executed while
the index table is being turned. 29 2R met hod of produci ng a powder ed

medi cine nulti- dose adm nistering device according to claim 27, wherein a
rotary cytdepwlésfis used in the foregoing two sub-steps of turning the

2t the chuck HETTOH D The S lhryt thT el Ao Seabd SHd cont agt w th-
t he nozzﬁrttfﬂb pAirtaipper at us for producing a powdered nedicine mlti-dose
d t d h cIu a cqntainer_, ca of storing a
Tl - dose. BT O boiord Sed e Hnd HadiGt i R BCEopor i on
t her eof ,pa-thigire f or contalnlng a single-dose amount of the medicine and a
por t1 on' pr ovi B 11 e Aot EBIR S SHT GG hé HBorPRRER=Za B58and {11 ter
coar ser than fiHd ifrig sthef iddretraineai mgﬁh tthed powrdeiteds aroerid ifhiel;t er-fitti ng
portion, a fisrst filt en fi.tted | to the f|r t filter,- f|tt| g portion, an
i nner cyl i ndér S Eapan% C?fe BT FOCAEE B \Eil&n R RIMeTg a08osi ti on and an
adm ni stfErtitnghgodgs tUCDrtIWﬁlﬂrﬁlelmld}ﬂaJnmilelig coEt act with t[le [ nnler ]E)ottom
"ot at abl y. sUBBOTTING hEn PERRAE Ba TG CAG HAREr ey EPHUE &fdFor ol osi ng
an openﬂng1mmeuh@yapm@@ren®n@f t he contalner being fitted to the inner
peri phery of .the openin pat %ﬁ rt Of@%H cont ai ner, and a nozzle
coupl ed to t RESRSSEr"En @f 3 ﬁéPe PPREEPIY0 as to transnit the
rotation, roQﬁtabmymethbwe@ft@rthﬁmﬁuheh pewidpheny metitchacopanicig at the

upper p of, t.he ontaln [ and havi n di ci.ne bl passage,
vvheremfﬂb})Se Fﬁmlpl||ﬁﬁdn€b o, ARET 6ﬁggE8dClﬁéHIglﬂewgﬁrFﬁ8 ¢Bnt ai ner
is suppli edate mher@edhelaesembn@auﬁl@@tb@hedthtﬁeghna@ropgmungemn t he

I nher C%Q @% Mat the administering position, and the step of

inspecting the assembly comprises the following sub-steps
of:
first measuring sub-step of measuring the initial load
of the assembly;
turning the nozzle by a predetermined angle relative
-to the container body to bring the inner cylinder to the
filling position;
vibrating the assembly;
turning the nozzle in the opposite direction by a
predetermined angle relative to the container body to bring
the inner cylinder to the administering position:
sucking the air from the end of the nozzle while
injecting the compressed air through the filter so that a
single—ddse amount of the powdered medicine in the
medicine-containing hole is injected from the nozzle; and
second measuring sub-step of measuring the load of the
assembly after the injection and calculating the amount of
" injection from the weight difference between before and
after the injection; and wherein said first and second
measuring sub-steps are carried out by an electronic.
balance provided with a windbreak.




and the second filter and the second hol e are conmmuni cat ed e
nmedi ci ne passage in the inner cylinder,and, at the adnlnls?erlng posi tion,
the air is blown into 6 June 2006 - 30 the nedicine-containing hole
through the filter, so that the medicine in the nedicine-containing hole
is discharged to the exterior t hr sugf the nedicine passage of the inner
cylinder and the nedicine di scharge passage of the nozzle, said an

appar at us forzegaut emaddiald Yo PHRddRidIgd PPMiRIedd mRAicine puhtk-dose
a production line unit for inserting the

adm nisterin evi.ce, conprjsi.n

first fit9%r %d&j‘ﬁ?lts%erf ”Ec{ef ‘%elacﬁoﬂfldllﬁg 56r GLGAE 2|7msé’PF|rﬁént' he second
fil tﬁr iarddie tsg:mmhtmdhlt G;J’craflc\id tti (rjtglep@rs@emly a%eh@a@grtﬁae thenerI cylinder
in the container wth the powdered nedicine ing the inner closure to
the cont®iiieP ruf%<§ﬁﬁﬂ§ﬁ%%ﬁﬁd oA s 1ndsE fiePliengaPRe th6zzl e to the
cont ai nerndlﬂvﬂcﬂlalcwﬂi—lst@pﬁ i thiee sitepeb FC Y hnispdet iba predugecancassenbl y;

and an inspection e unit fqr ns ectln the assenbly that is produced
and for%ﬂgiﬁuﬁqﬁ;ﬁﬂd% PREEEt TR 86+ a singl e-dose anount of the
powder ed nediz¥i. neA.mwiﬂdaDoﬁNﬁrBEUbEEgCE PRGDECENGmEIL € BEEmDOSER FOR
POADEREQd@'a%%ls%%§£%%eg§_c£H§ch§g’l_t%U%§ '?ﬂ 9f awgg\_egggeg medi ci ne

nmul ti -dose adm ni.steri ng device are._asse red nmedicine is filled

and assémidF ¥ At ES3h H§8d1§n|ﬁgﬁeépéﬁggﬂpgoﬁwoaﬁuQuFBﬁﬁF|8 producti on
| i ne t o tiureriegs éhpr oductlievirey atwlrel eoptaeentinngihke ppdguchhdnanf defective

product %rc T Do eed 1EediGLRRCIULL! +ABSERAUE BLasphngedeyboe | o

pr oduced throu%h aut omat ed i nsert inaftrlter-fitting
por t i on YO a& Ye GAtaPHer tPﬁ§eFPWﬁ§ éﬁtPnHQPtéﬁFlﬁéép thet ReZEdft ai ner

30. An apparatus for producing a powdered medicine
multi-dose administering device which includes a container
capable of storing a multi-dose amount of powdered medicine
and having, in the bottom portion thereof, a hole for
containing a single-dose amount of the medicine and a first
filter-fitting portion, a second hole and a second filter-
fitting portion provided in the bottom portion of the
container, a second filter coarser than the first filter
being fitted to the second filter—fitting'portion, a first
filter fitted into the first filter-fitting portion, an
inner cylinder capable of being rotated between a filling
position and an administering position while maintaining
contact with the inner bottom surface of the container, an
“inner closure having a center hole for rotatably supporting
an upper part of the inner cylinder and for closing an
opening at the upper end of the container being fitted to
the inner periphery of the opening at the upper part of the
container, and a nozzle coupled to the upper end of the
inner cylinder so as to transmit the rotation, rotatably
fitted to the outer periphery of the opening at the upper
part of the container and having a medicine blow-out
passage, wherein, at the filling position, the powdered
medicine in the container is supplied to the medicine-
containing hole through an opening in the inner cylinder,
and the second filter and the second hole are communicated
with the medicine passage in the inner cylinder, and, at the
administering position, the air is blown into




body ,

filling the container with the powdered nedicine th 6ﬁ§bda

ring-1ike opening between an opening in the upper part of égg contai ner
and the inner cylinder, fitting an inner closure to the container

the .inner cylinder, fitting a nozzle3Po the

the inner cylinder, and inspecting the thus obtained assenbly.

the medicine-containing hole through the filter, so that
the medicine in the medicine-containing hole is discharged
to the exterior through the medicine passage of the inner
cylinder and the medicine discharge passage of the nozzle,
said an apparatus for automatically producing a powdered
medicine multi-dose administering device, comprising:

a production line unit for inserting the first filters
in the first filter-fitting portions, inserting the second
filter in the second filter-fitting portion; inserting the
inner cylinder in the container with the powdered medicine,
fitting the inner closure to the container and to the inner
cylinder, and fitting the nozzle to the container while
coupling it to the inner cylinder to produce an assembly;
and

an inspection line unit for inspecting the assembly
that is produced and for measuring the amount of injection

of a single-dose amount of the powdered medicine.

and to

container while coupling it to






